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7b //** Honorable , Mr Hoard of Control of the Michigan 
Mining School: 

CtKSTLKMKX: — The 1 Erector of tin* Michigan Mining School 
has the honor to submit to you the following report for the 
year ending Novein her do, 1S‘»1. 

I. 

Ji 1. During the pa.-t year the following ehange- m the 
office rs of thesehool, or iii their po-dion- have t m *«• i i made. 
Mr. Iaieiu- I,, Iluhhurd wa> appointed a-*i-t«nt in imroial* 
oo\’, and Mr. II. It. Fatton wa* appointed tti*druetor ;n 
mineralogy and petrography, each to -rm- fr*»m N ptmdM r 
ltith: Mr. John F, Howland in-tno hn m me# hunteui engi- 
neering and drawing. to *er\e from ^eptemher M . Tin* 
title of J'rofeA-or Keller*- department wap ' handed from that 
of ehemj!-tr\ and a— aymg ?«• that of ihemi»tr\. ami Mr. I*'. 
F. Sharpie-- wa* transferred from the position of in-tnntor 
in eherni-try and metallurgy to that *»f jn-truetoi in ore div*«. 
ing, iKHiiun*: and metallurgy; Mr. Fred \\ . Denton from 
mining and engineering to mining engineering and nurteyiug. 
Mr. Walter .1. Baldwin, who *erv«*d an an*Mant in mineralogY 
during part of la*t year, wa- appointed imdruetor in mathe- 
matic* and physic*, commercing September 10th. However, 
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before Mr. Baldwin could enter upon hi* work In* received, 
upon tin* recommendation of the director of thit* school, the 
appointment of professor of mining engineering in the l*ni- 
vcrnity of Illinois The position offered him hy the (TiivendtY 
of Illinois was mm h better than anything that the Michigan 
Mining School had at present to «ri\r him. and it was accepted 
hy Mr. Baldwin. Mr. Baldwin had proved himself to U» an 
efficient teacher, and deserved hi* promotion. 

£ 2. During tin* school \ear ending SeptemU r 11. 1MM. 
then* were enrolled si\t\di\e student* in thi* institution, 
classified as follows: 

*( MM \\:\ . 

<* rad date students .*» 

< IflHM of I «9 1 it 

i 'law of iMtrj v 

t’laMHoftMua . . u; 


\tt ' Iff/ Shift* mid 1 ’* tun trim 
( 'ntutda 


( ’dorado 


Falkland 
I llift* »i* 


MiiNsachumtts 

vl i I'plur IVnmitulu 

. l/.i. r IV, .mm, la 


New York 
IVmwyh a nia 
l tab 

WtM'OUSttt 


#w i 

tr* » 


t\r, 

i 

i 

i 

i 

4* 

1 

1 

1 

ft 


IK> 

\t» • .tfYf tnJ* A\jr i*f Student* : 

First year 21 years 

S*H\md year . 2-4 

Third year . . 2$ 

Graduate student* .. . . . 30 ' 

A vera^e ajje of all the students . . 24? 


£ d. The school year of 189 1-1*2 commenced on September 
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(n). In examining the list showing the residence of the 
students, one can observe, as was shown in the report for laet 
year, that the greater portion come from the State of Mich- 
igan : hut there are representatives from twelve other States 
and eount ries. showing that the general eomw of the Institu- 
tion has met with approval, not only in its own State, hut 
elsewhere. The largest mifiiher of students from any State 
except Mulligan are. a- heretofore, from Wisconsin, which 
has fi\e. In eonsidering 1 lie birthplace of the parents, as was 
done in our last report, on page twenty-two. it will he seen 
that the lamer nuiiihi-r are of foreign birth. of whom ten 
were horn m Kngland. and ten m Ocnmim. t >f the Tinted 
States, the Slate uhieh furnislied the largest numher is New 
York, t Welle. Michigan i- tin* lie\t in order with nine. Of 
the student* that are attending the -ehonj the li-t -hows that, 
forts six of the MXt \ -right were horn in the State of Michi- 
gan. Tills nmeh mai he .sod in r» pl\ in tho*e that nhjeet to 
the Mate’s educating l nil 111 1 Ml ell that are resident* of i » t her 
Males, that, a* a rule, lh**-t men remain in tin- Mate and 
assist III the del elnplliellt of it- Ifidll-t f‘in*. VI llile tli'*-r W }|o 
are horn and educated jn tin- Mate are iimr* apt 0* h-a'e if 
and In vnrk m ntln-i regions Tin- will he -eon ?*> he home 
out t«» a eertain extent h\ a h-t «»f our graduate* and their 
ore II pa t loll - , ninth will he gllrli IteloW . 

£ *». It ^ thought that the table of the tieetipatinti «.t the 
fathers, nil eii t*n pan* twcnti -three of mir last report. * mild 
hr protitahlx gum anatn f«»t the present -ivtv-etght -tndents 
111 at lelideliee nil f Ills -« h««*l. While, niit of the total number 
of students t Mil that had attended up to the firm nf the 
presentation of the last \ ear's report, there were f«»rt \ — n «*n 
different ela-sc- nf t *t v u pat mu* on lh« part »*f the father, this 
year out of *oxt \ -eight -indent- third -* \ «•!» different * ia-.-e* of 
ocrupatioiis an* reported, including tin***- of deeeas«*d fathers. 
The fanner- lead in nuiidter. as twfnre. the im-rehants -land- 
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injff m*xl in onler with I hum* win we parents are «le«vaHe<l. It 
will also !*• notieo«l in examining tin* list tlmt very many 
£ra«les of work tiro represontml . ami that, while some of out* 
students are in #«**! tlnumial eireunmtames. the great major- 
ity of thorn holoiu: to elasse* that ha\e to make their way in 
tin* world. attii in \erv tuanv ea ses these student* have to lnt\e 
assistance trt order to romplete their education here. 

5f The ratio of oolh*n< st t r* that luiw* entered thi* 
School h a* increased from ^ \ pel* emit to 1 1 * \ }n*r trill, while 
out of tin- *i\t\ -right present tin mhm> of tin* •** !n«*|, thirty- 
om*. or marl v om -half, ha'c entered from eollege*. or from 
school* of equal grad* . \ table n appended showing tin* 

different institution* from win* It tin pre*m*t Mudeut* hate 
entered during tin* pa*t It * an !«e eompaivd , if desired, 

with tin h*l gl'mi oil page* -•* \ «■ i* t • «• u ami ■ -ighlomi m tin* 
ia-t attimai report Hf tin*-* *tmhnt* tin htrge*l iiiiiiiImi 
ha' »■ ♦ Jit » * t « * * I from tin* Lake l.imht. High >• ln>oi, "huh ha* 
M'lit ton. of tin’ numhei that ha\» » om* fimn an\ 

other on* j n*t it n f n*?i. Tin Mnhigah Vgnmiifmal tolhge 
ami llaiH-o. k High ln»o) Ini'* * a* h *♦ nt t » v * * . tin \\ i*eniiHih 
>tat*- l 1 1 1 ' i • r*» i ! \ three, 1 1 ii!*dai»- < * » 1 1 » * o f Houghton High 
> i»oo| ami Mmol- f .* I imcr«it* ivn. i m« Ii. ami tin other 
*< liool*. ar»* repre*«hted I » % hut om* » a< h. Thii- om*- u* a 
rep?e*rntat m ♦ from for1\-*i\ • i i tT* • t * nt m.*t jtnf mn* m different 
part* of tin* I luted Mate*. It i* \« rv gratifvmg to U> aid** 
to report that tin* grade of preparation of *tmimit;* that appf\ 
for I'titram-e to th*- Mining Inn. I ha* t*em» greatly improved 
during tin* pa*t year, ami evmv e!f.»rt -inin to hr made on tin- 
part of tin- hooi- that an* lilting pupil* for thi* institution 
to endeavor to do work of tin- grad* ,irnl fhara'ter required ; 
in fart th»* effort* of the high -« ho«d- ami other institutions 
in tin- state in that dire* turn are r\ greatly appreeiated. 

£ T. The urrutijrernent- for admis-mn of the graduate* of the 
hitfh seh«a»U into the Mii hi^an Mining Sehool ha\e provefl. 
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on tin* whole, very satisfactory, and lead to as thorough prep- 
aration and as thorough work as if they were accepted upon 
examination here. It is a well known fact that in new sur- 
rounding* and with strange examiners the best men often 
fail and the poorest one** -tmeeed in passing. By the method 
we hate adopted, a very few weeks* attendance upon the 
school tell* the faculty whether any mistakes have been made 
in admit-ion : and a- -Indent- are upon probation they can 
he easily and readily dropped, or ?v<piired to make tip their 
deliriehrio*. Again, from the methoil we have adopted, 
every principal and -o p« i iM» reh nt ir- plaeed upon hi- honor 
iii ivetiiiiiiriidin:' -indent- 11 -. If h* fail- m thi-. T )j e 
lemedv i- in on i hand-. m\er to r* * i % « • -indent.- f !*• »ii i him 

again Thu- far I - an -av that th**iv <1 not appear to lie 

an\ evnlem#- that w* have in-i-n derriveil in t‘n t iotia 1 1 v in hut 
oije -nperino-ndeni or pnn> ipa/ -in* e the Mining s eho*»l lm- 
!»oen orgam/ed. J >n tie u . i? would .-eem that the present 
plan work- -at i-fa* lorn y . and that th»-re i-.. f..rth* pre>.-nL 
no need lor • hangi . \tt«ntmn inav **• o-prejalK ♦ .t i 1 * *1 i t . * 
t he work o* tie Lake Linden 1 1 igh s *> ho.»j, w he h. in ? h* ?i um- 
bel of -Unit nt- -eii t u-. -tand- tir-t. and in the .-h.ira* t* r ami 
grade of tie pv» pa rat ion of it- -indent- -’and- -e. o*,(| ie»nv 
ji >. \- will Le -e« n l»\ fit* ! i - 5 <•{ >•;•! graduate-, app* nd**«t 

to thi- report, the demand f*>r good non ha- been greater 
than the -upptv ; and all win* ale not » mpinV'd owe that fis t 
eutuvh to their refusal ?«. take pla«.*-. t.r owe it t.. variou- 
persohal iva>**n- rather than t** the want *»f opportune \ . >imr 
the direetor has not been aide to -uppiv tin rails made upon 
him for graduate- properly prepared for po-itmn- that were 
open, 

v \ i vi Hi li «H >ll hi N h l ic*» vi inn >liii on « ot \ It; > . 


i all forum . . 
i 'a mulu .... 

( 'olnrado 


I 

1 
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ED<t«nd . 

Utinob . . 
Indiana . . 

Michigan 


i Upper IVnin*uhi.. . 
if Ixnvor Peninsula.. 


Montana 
New York . 


t dim 

Pennsylvania 

Utah 


Wisconsin . 



I 

I 


Total 

to .Nnmhrr Students fittrn in each State or (\mntrif 

< anada I 

Kngland * 

Illinois. I 

Indiana 1 

Michigan. I* 1 


Mtnne** da 
N**v\ York 
Ohio 

I VnnsvH ania 
Utah 

WN’onmn 
T dal 

ih ttirU* fihtrt of father 
< ’atiada 


Kngland in 

< Jeririanv 1 1 < 

Ireland •'» 

Scotland i 

:u; 

Unit**! 

Indiana . . . I 

Main** ,1 

Massachusetts , . ... I 

Michigan ft 

New York . . . li* 

Ohio . . 1 
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I'iiiUmI HUtU** 

iVnn* viva nia 4 

Vermont . . , *' 

Wwouhiri . 1 

~ X* 

Total * ... ** 

'Ci. < M’CH/Mition ttf hath* r 

Hanker . . . . - 

. . . 1 
Htit<h«r 1 

< *artH»nt«T . . X 

( Hslii«*r ... 1 

< ‘U*rKyn*tti» 1 

(Vrk ... . 1 

(otiitiierviitl ugwif 1 

< *n|i|M*r refiner . i? 

1 ... •*> 

I Km tor 1 

I>riiKK ,s< 1 

Ivlitor , ... ...... 1 

Knigitieer. ntationary ....... ? 

KiiKtf)e*'r. Meehuuirul . 1 

Farmer *» 

Itmumnee a^ent 1 

of |li«' I 

Uwyrr - 

LiinilMTinan 4 

Marliinifit .* 

Mamifm'tarer . 1 

Manhunt .... 

Mine *uperiiit*»mlent .. .. A 

Mine nurture laUuvr . . . . . . 1 

Mining . . . .4 

Font master 1 

I*rolmte ... 1 

lietinnl . 4 

Secretary . 1 

Shoemaker . 1 

Steel manufactun r 1 
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iMi|*‘rii»tende«t railway mail ;w'rvict» .... ... 1 

Towing I 

Trawling Hnle-sman t 

Undertaker .... ! 

< *w ii«t \ 

Total . 

Thirty -wx on different rljiwH. 

H> M'Mllt'1; «»l 'll l»!Nh I M*l IlINi, I i;<»\i » \« ll si llot>|. 

Adrian Mich * High Sdi«m| l 

Alma i Mich. 1 t ‘ollege 1 

Buttle Creek (Mirli High Sch«ml ! 

ituy City Midi > High Si -hi ml 1 

Bessemer Mich - High Ndnml 1 

('alum* ! Mu h High s* h*m| 1 

CiiNnovia > Mi<*h. • High Sdnml 1 

Champion Mic'h.* High Sdnml 1 

Chicago 111 ' High S< In ml 1 

Chicago III Manual Training Soh<ml I 

< l«*\ eland ■ < >hi< * High s< h***.| I 

College of Montana I 

Colorado "Mat** l inwrut' 1 

1 1* ‘troit > Mu lt hu**in**HN l »ii\i r-*ily 1 

I k-troit * Mich »h*nii it College I 

I h- Wan i N V t • illege I 

1 hirliam < ollege of s n*iin Neweantle. Fngland I 

Farmington * Mi< h < traded S« h***»| I 

Flint fMich High n IkhiI I 

Franklin amt Marshall * 'ollege l*a I 

t*n*eii Hay W i* High >»«•!»* ml 1 

If at ico*' k Mid. High school •*» 

Hanover Iml < ‘ollege 1 

H it Judah* Mich College 

Houghton Mich High School * 

Illinois State l 'in % emit v ** 


Inhpetiiing - Midi » High Sd»**»l . I 

loma MnhHigh Sdnml ... . I 

Ionia 'Mi< h f Poiicher liiuifim < oII**k»* l 

lake Linden i Midi * High Sdnml . . H> 
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Marietta (Oh k>; College 1 

Michigan Agricultural College J> 

Michigan Military Academy . . 1 

Michigan State 1 'ni vemitv 1 

Milwaukee i Win. > High School 1 


Mount Heriiion <Mhh* > Academy 1 

Northern Indiana Normal School. . . . 1 

Notre Ha me Ind * Cimer»ity . I 

l'u*ndetia<al > Academy I 

I'ort Huron <Muh . 1 1 ly^ti Seh****! 1 

Uijton Ww ( ’olleg* 1 

Rockland <Mu h ’ High S' h***l I 

Salt l-*ik« ( »i \ I tah < »*lh-gtate Institute. . 1 

'I elincsnee State t ' til I t | *at \ .. .. 1 

Toionto ( an 1 I *mv» r st t \ 1 

I 'luted State-* N‘:n al \< .uh*ni\ 1 

WiHenrmiii State lm\*!~it\ ..15 

Total ... . »»s 

o NiiiiiIh-i **f e. Jlege gradual* - ... 7 

iCalio n* w li'tj* 1 imiuiIm’I of -indents p*j |M*r rent. 

/'■ VinnU i < 4 st ud« iifs * nt« i na* 'lining *s* hf*»l f r>»tn < *ol leges 

i*f s* ln»i*|s «.f I'.jtia! gi.idr . . . .11 

l**at n » I* • w In *l« miiiiIm-i >>t student* l%- jnr rent 

1 * « * t \ ! •' ' \ I I.S, i*s* 

Ill M' > • * ». • .j { >.l * > ■ \ 

H Mims. .1, *n\ |.t un i; n, H iftmti \ , Mi< li 

\vostant Mining Kiniino't « 4 hnn* \ Mine 

I \ F. v u , Ki»\tt M» .l-'smi, 's It M«*sahi. Minn 

Kx)dorci 

!.. N\Ml I I Vl.I.X \M»t It. s 15 i*hj*rmiUg Ml*h, 

Chief Mining Kngine«-r . < ie w land and Iron Cliff* Mining Co. 

I * \ UN \ i.i .. Wu.i.ivu Ki»w Utt*. H . Cornell Cni>ertti(\ 

Kl<Niri«*al engineering 

lCnt* Wtt.t.UM J««*Ki*tt. s H ... i*h|M'ttiifig. Mich. 

sfaukk. «1 am» Hfvi\M1.n.S. It. Hancock, Mich. 

Mining F.ngintvr and Chemi*t. T\ lerV Forks Mine and l<ake 
Suj»crior Uulstnm Coui|tativ 

l * kkn . Wit.UAM John. S. It . Hanoek, Mich 

Civil Fngincer, Mineral Range anil Httin'ork A ( ‘alii met Rail- 
road*. und bounty Surveyor. Houghton County. 
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okaih’atks, \m. 

< *rozr, Walter Wilfred Jos., s. B Negumuv, Mich 

Chief Engineer. Jackson Iron Company. 

FaRWELL. PaCL, S. B... Musipii/., Coahuilu. Mexico. 

Assayer. 

♦Fksino, Herman William, S. B Crystal Falls, Mich. 

Mining Engineer and Chemist. 

♦Haas, Jacob. S. B lshpemiug, Mich. 

Assistant Mining Engineer. Cleveland and Iron Cliffs Mining 
Company. 

Hoatson, John, s. B. . Butte City. 

Assistant Mining Engineer and Assay or, Butte and Boston 
Company. 

Pryor, Kkuikald Ciiaitlk. S B .. Houghton. Mich. 

Mining and Civil Engineer. 

i; K. OK \ !M \TI>. Mm. 

DaMKLL. Josiii a. S B 0|Mrlicc. \ln li 

Assistant Mining Engineer. Tamarack. Osceola and Kmisaig# 
Mines. 

IhtAKE. FR \NK. S. B .Ni gauiJff . Mh |» 

Chief Mining Engineer. Scld# -mig* i Mining < <»mpati\ 

FhslNi;, llllOIVN Wm S B K M < n-lal lull* Mieh 

\lmmg Kngin**«’i and < 

if a \s, .1 \ln >ii. > B, F 'I , Me L 

\*#Ni*d,*int 'lining Engineer. < l« \**lan-l and li»»n * 1 1 fl •. 'lining 

i (»ni{vinv 

HtUiosoN. Willi 01 \imt\ s ll-MigMoii Mi* It 

Si TTOV I.IM< *>. Bl. o 11 > It I 'a liu**t Mull 

• 'lining Engin**ei and < > h< > nii<«t . \ >»ltiiii« «‘i 'fin# 

" \KrriM.n \»nm i: \i.hfih B Milwank## \\ t 

'lining r.ngin#'«-r 


; , i.U \l»r \ I |M. i I. ire 


B*»ssLIIL • n I*» Hkm:\ 

Minhnt Mu lligan Mining Nch#*»l 


1 1* Mighton 'I n h 


I’OrsK, Fuki* Btol.F.i ILirieiM-U. 'In h 

< iv il and Mining E.ngm***r 

I>kv,lml Tnto»i*>Hk IL*»ig|,hifi. Mn I. 

Student, Mn higan Mining s*di**»I 

l»VKK, Holmes 1 1 a A « MU* NhjHinmg. Mirh, 

Assistant Mining F.ngii e-er <’lev«dand and Iron i Itff* Mining 

< oinpiuv. 

Fink, Kdh ahi* Houghton, Mnd» 

Student. Michigan Mining School. 


* S** Or* tuatMn of lSim f##r U»r *<*er»n#l lirgrr^ 
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Lawtom, Xathak Oliver. Ironwood, Mich, 

Chief Mining Engineer, Colby, Aurora, Palms, Superior and 
Comet Mines, 

McDonald, William Neal Ishpeming, Mich. 

AMiifftant Mining Engineer, Cleveland and Iron Cliffs Mining 
(Company. 

Palmer, Edward Vosk Xegaunee, Mich. 

Assistant Mining Engineer, Sehlesinger Mining Company. 

jf 14. One of the most important changes has been the 
lengthening of the school year by one term during the 
summer, which is devoted to practical work in field survey- 
ing, shop practice and geology, 'flie work of the summer 
term b thrown open to ali pur tic* that are properly prepared 
to do that work, in order to assist those that are not able to 
attend the regular work at other time*. It i* hoped that in 
tin* Mia a eertain amount of good imiv he done. 

ji Id. Une thing is for* mg itself o-n si rough upon the 
minds of the facultt. upon the student' and upon the pat- 
ron- of the school that j-. that the \u»rk of the institution 
I s too *e\ etc and ton Weight) to hi* aeeoin pi bhed in the 
pr«*-en t thr*M- \ear- course. Then* t*. perhap*, m* ><hool in 
thi 1 eountn that require- eon*<alit attendance for se\eh 
houir per da\ in the -rhooln »oin a- thi- one doe-, demand- 
ing that lh«’ preparation for thcdavV work he made entirely 
outside of tho*e *a*\eli hour-. dills place* a ver\ hea\ \ 
burden upon \oung men. m the preparation of their work, 
part n iilarl \ in nuitheinatienl subject*, if the\ do it as the\ 
should. It i*. therefore, desired that at the earln *t moment 
practicable our course should he changed to four sear*, 
thereby enabling the work to )»,* distributed o\»*i a greater 
extent of tune for all the subjects taught. Tin* matter was 
discussed in the last report, on pages .*»!#- p*. to which sour 
attention is mi ited. 

$ 1*1. A growing feeling has Uvn ohsersed in the State of 
Miehignu that all of the State srhoob should eharge ad mis* 
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sion from students outside of the State. This feeling is 
probably not an unjust or unwise one, and the director of the 
Michigan Mining School sees no objections to charging a 
tuition, the equivalent of that of other schools in the country, 
as soon as the Legislature of the State shall have provided 
the means for the proper and full equipment of this institu- 
tion to do the work that it should do. 

The act organizing this institution limits the charge upon 
students of the State to $30. The highest tuition charged 
}>v any institution in the United States is $200. If the 
extreme limits here mentioned were charged all students, it 
will he seen that the income afforded the institution in this 
wav would amount to only $4030.00. 

In nearly all institutions tin* cost to the institution of the 
education given to its pupils is very much greater Hum that 
which the latter pay for their tuition, even in the case nf 
those from whom the largest tuition fee is ohiained. Thi * is 
particularly the case in technical education, which i- far 
more expensive than literan education, a.- it require* more 
buildings, laboratories, and appliance- of r\< r\ -orf. The,-r 
certainly must 1 m* provided imle-- the Man- wi-h«-- to gi\« an 
education in t» < hni*al work that '■hall mu « »ri )• tie* 

giv ing. 

£ 1«. in I'Viinmin:' th*- report • t f »« f i •a-n i • i of tin 
Michigan Mining N « hoo| a* given la-t vear on page t.Ui, it 
w Ur* found tfi.it flit* average « *.-f j»* i -fudenf to thi- in-titu 
lion wa-tMUni. Tin- * \p* n*e w.»- found later m th* vear 
to 1 m- lower*-*! 0> A;|,',o j »* r »fmh fit \\ ifh tie jn* re ;t«e 

of rtudenf- w*- * -an nafundlv ♦ vpe. t r f » .» t t ii*- * \prn-e- t*. the 
State will t,. mat* rndlv ie~en*d, hut th* v ran n* v* r be 
j#la*-ed ur- i*»w a- t.h«**# in a »> hooj in wheh fie- fnajontv of 
the student- are taking liN rarv -hide*-. 

in) In order to ascertain, a- m-arlv a* po—jble, the expense 
of educating -tmlent.- in other m-tit ute»n- m which work of 
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the wiine giwie has lieen followed. we find that the |>er 
capita ewt at the Cane School of Applied Science* i* alwilit 
$450.00. At the < 'olorado State Seh I M 1 1 I > f Mine*, it i* 

At Cornell I'niversitv the engineerin': student- are e*>timatt^l 
to o<»-t the institution $,*>00 each. or three tune- a- inn«*h a- 
file ehlimated en-t of the -tudeiiti* that ar* n**t purMimi: 
teehnieal Mudie*. \ h-t 1- appended -hotting the number of 
student- eueh \ear at Harvard t nm r-itv from l>ri’> '.*1 with 
a per 'capita en-t of the -tu«|eut- for each o-jir. Thi- -Imw*. 
that the eo*»t \arie- from about to marlv 

avera^inj; ♦ !*.**. Kb It i* to ?»♦ remembered that tin- e-rnnate 
im lmb> not onl\ tie te. bni-a! -indent-, but ai! the hterarx 

M lldi’llts tlf Well. 

I think it will !>* -eon from the tioin«- L'i\.n that 

cnn*»dennj* the urade and ■ harmier of edmation that s- imw 
hem;: i. f »'en in thi- m-titiition. the per • apita • 1- low. 

and that then • anm*t eertamls be .hurled ai'am-t tl»e 
administration an\ extraxaL'am 
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which is rapidly becoming an important part in technical 

analysis. 

A Imgitining ha# been made iifxm the Metallurgical labor- 
atory, but it will only enable instruction to lie given the 
students in the treatment of free milling ores. For smelting 
purpose* a number of furnace* and a larger appropriation are 
needed. The Metallurgical Department was discussed quite 
fully on page* t>l~t»7, 10B-1W, and to tlii* you are resjject- 
f till v referred, in order to avoid the necessity of rejietition of 
the same idea*. Many addition* have been made in the 
Physical lailainitory. in the ('hetnieal Department, and to the 
Mining and Mechanical Knginecring Departments. All these 
additions have been made in the line of advance, and for 
the sake of Iwttcr w«.rk and better teaching of the students. 

(n). Addition* have been made to the library to quite an 
extent during the past year, hut very much more *tili 
remain* to be done. since the library h one t hut is u*ed by 
every instructor, and p-Ih » u 1<1 be used by every student. All 
|K*rson* that arc familiar with the demands of modern educa- 
tion will admit that a library commensurate with the needs 
of the different departments m the school is an absolute 
necessity, if good work is to !«• done. In fad. during the 
past year, very much that the director has attempted to do 
for the institution has been stopped, or done under very 
great disadvantages ami at a great loss of time, for the want 
of a much fuller and latter library than the school now 
possesses. 'Pile tnvds are greatest in btK*ks of reference and 
in complete sot* of the important technical |»crit»dieal*. 
Theta* evils have l wen remedied w» some extent, but still 
much more remains to U* done, rules* one wishes to *j»end 
hi* cut ire time in doing the thtugs that have l wen already 
done in mining engineering, metallurgy, geology, and 
chemistry, or in any other subject, he must have at hands 
the mean* of ascertaining what other* have done in those 
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directions, ami this can only In* done hy the {voasexiuon of a 
good library: otherwise the time of the instructors of the 
arhool will l>e taken up. of neetwity, in doing a largo amount 
of work that is «*f no real lienefit to the institution* 

True economy of time demands a g<»od library ax much ax 
a good ialH»ratorv for each subject. 

(A). In tin* Geological Department collection* an* espoei- 
ally needed in Kronotnic Geology to illustrate the phenomena 
of veins. the mode of occurrence of ore deposits. and to show 
tin* erode materials of the earth that are \alnalde for man’s 
use. in order that the student mat he familiar with and know 
them when he shall meet them in his subsequent work. 

In Crystallography there are needed mote of the crystal 
models and of mineral rr\*tuls to illustrate the commoner 
forms of crystal*. in order to gi\e the student more drill than 
we nun gm* at present, in the praethe of determining tin* 
forms of minerals. 

This need is urgent and important, in order to enable the 
mmeralogieal work to hr done n» it should he. A collection 
of xperitneiis illustrating the general structure of lor ks and 
their nunle of occurrence. logetlier with models and a large 
nuinher of maps and photographs, is wanted. These an* 
paft inilurl v nerded. because during a large portion of the 
year, especially during tin* time that the instruction is 
Ix'iug given. the students are confined to the laboratory or 
lecture room, and unit— s the principles m which they are 
instructed arc thorough!* illustrated, the work is not of the 
proper grade and not properly and thoroughly understood, 
xinre it is impossible to convey, in words, a full and accurate 
idea of natural phenomena, and of tin* mode of the occur- 
renee of ore* or of other minerals of eronomie value. 

|r). An important need of the institution is larger recitation 
rooms, since the classes have increased to that size that many 
of them inn not be accommodated in the rooms designed for 
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them. At the present time the claws in mathematics has 
to be transferred from the mathematical recitation room to 
the mining engineering room ; and there are at present in 
the school building but two rooms large enough to accom- 
modate danse* the size of the present first year class. 

(</). This evil can Im- easily overcome if the needed additions 
to the school buildings can Ik* obtained, with the erection of 
a Metallurgical laboratory. There should also l>e removed 
from tin* main building of the Mining School all the boilers, 
in order to reduce the danger from fire or from explosions, 
which is now a constant menace against the safety of the 
material collected here. With the removal of the boilers the 
Mechanical or Electrical Engineering Departments should 
also go. as economy of work requires that tin* Mechanical 
laboratory should he in immediate juxtaposition with the 
power furnished for running tin* shops. This would relieve 
two of the rooms on the second floor, and with the removal of 
the Assay Department, which is to he provided for in the 
Metallurgical laboratory, three large and three small rooms 
in the basement would he vacated which could In* readily 
fitted up for recitation purposes. 

{e). One special need in connection with this institution is 
sonic place w here fuel can he stored. The present system of 
obtaining the fuel in small quantities, from day to day. as the 
size of our store room wilt allow, is a wasteful and expensive 
system, especially as the fuel comes to 11 s (and of necessity 
must come under this system) ooven»d with a greater or less 
amount of snow during the greater portion of the time. It 
cannot lie urged too strongly, that the furnaces be removed 
from the maiu school building, and that then* should be a 
place for the proper storage of at least a year s fuel on the 
grounds of the school itself, 

(/). During the present year, Mr. J. M. Ixmgyear has 
continued the fund to which reference was made on page 50 
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of the last report. An additional gift ha# Unm made to the 
School by Mr. A. I -an fear Norrie. of to increase the 

Pormitory Fund established by himself. 

(g). One very strong need of the school. which will have 
to be supplied through private Inmexoletice, is for letter ami 
more economical accommodations for the home life both of 
the pupils ami of the faculty. At the present time, there are 
not in the town of Houghton anything like the accommoda- 
tions there should be. for an institution of this size. to take 
cart' either of the studeut# or of the teachers. 

(A). There is also great need for a special building to be 
established b\ private ltciicvolcitce as a general reading room* 
gymnasium, lecture hall. etc., sons to provide for exercise and 
entertainment of the students during Mich spare time as they 
may have. The stsial side of n student’s life requires a# 
much, if not more, care than the educational side, or the 
mere ((iiestion of hi^ r»*om and board. ’This is a matter of the 
greatest imjH.rtam** to U» attended to if we wish to keep the 
students well and healthful, ls»th phy»irall\ and morally. The 
attractions for evil ar» always open and alwavs ready to entire 
the student. Our students are gathered from different 
localities, manv of them hundreds, and some of them thou- 
sands of miles from home, and unless some effort is made to 
bs»k after the Msial side. weariness, home-sickness, and a 
natural craving ff »r relaxation ensue. If the mean* for proper 
relaxation were provided, as there always should be, no harm 
would result, but \er\ much good. When proper relaxation 
is not provided, the tendetiex is to seek relaxation of some 
kind in an evil way. since that is all that is then open or can 
be found by the student. What ran be done to aid the pupil 
in his physical and moral needs is an all important ami 
pressing question. 
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g i. All the member# of the Faculty appear to have given 
their attention very thoroughly to their work during the past 
year, and I have only to speak in commendation of their 
effort#. 

Special credit i* due to Professor Haynes for time taken 
outside of his department in earing for the record* of the 
school as secretary of the Faculty. Tbi* i* a laborious work 
and one that require* painstaking care, which he certainly 
scents to have given faithfully and well. 

Mr. Kidwell lias also devoted a great deal of lahorand extra 
time in endeavoring to correct defect* in the construction of 
the boilers, in putting in an efficient electric hell system, and 
in various other labor* of that kind, which are outside of his 
proper duties. His skill and faithfulness in thi* direction un- 
certainly deserving of high prai«e. 

So far a* the general school work, or the character ami work 
of the difTerent departments are concerned, it would be invid- 
ious to specify the work of any one of the instructors, since 
all appear to have worked hard ami faithful!) to • !<» whatever 
the needs of their departments have called upon them to do. 

(ei.) Purmg the last year the lhreet«*r with hi* a*.*i*uftits 
gave instruction in mineralogy to thirty-eight students. 1 Hir- 
ing the present year instruction has U-eti given to two elm**** 
in this subject, one tiiitiilH-rini* thirty- five and the otiier twenty 
students. In addition to tin?- the lithological collection lias 
boon arranged, lalwded and put in order for uw in a series of 
lectures which are now being given to members of the gradu- 
ating elans. In the division of this work the lecture* have 
been given by the Director, and the laUiratorv work attended 
to bv his assistants. 

j On the whole, the relation* of the students aud the 
Faculty have been of a very pleasant character: although last 
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year it was necessary to cause tin* removal from the institution 
of a number of young men whose work and general character 
were not of a grade to commend themselves to the Faculty, or 
to redound to the credit of the institution if they were allowed 
to remain. The result of this disciplinary action has proved 
to l>e very beneficial, and lias led to a marked improvement in 
the character of the work and in the general behavior of the 
students. 

Helow is git on a table showing the nninlier of Mining Kngi- 
neering students in the principal sclnadsof Mining Kngineer- 
ing in the Tinted States during 1st**- 01. 

This table gites as accurately as could he ascertained from 
the catalogues, nr otherwise, the numbers enrolled in each 
course, including special students as well as those who are 
candidates for a degree. 

Several school* that hate ju*l established a course tit Min- 
ing Kngtneering arc omitted, as there are tm data atailnhle 
here concerning them, except that, in general, they hate few 
or no students of Mining Kngitieering. 

It will be M'l'ii that the list but slightly changes the relative 
position of each school, m numbers, from that given on pages 
V\ >: in the la-t report. 


IV. 

M MhKlt <>* MINI No KNoINKKItlV# *Tt 1>K NT* IN TIIK I.K.VBIM* 
M i|iM»|> mK MINI No K.Nol NKKltt No Knit TIIK V K A It !«■» Ml. 


Mirhi^uri Mini UK Sch«*»l. IfouKhton. MtehiKuu . 66 

l^high t'niversriv. South Bet lileheiii, Pn *. Vi 

x of Mines, Columhiu College. New York City . . . 42 

Cnivenuty of California, Berkeley. Cal .30 

Massachusetts Institute of Te* l»i»ol«»K> , Boston, Muss . ... 22 

Ohio State t niversity. Columbus, t Jhio 19 

College of Montana. I Jeer 1>m1kc, Montana 1? 

Lafayette < ’ollege. Kaston . Pa 16 

Washington T Diversity . St, I>»uis. Mo 16 
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Missouri School of Mines, Rolla, Missouri 12 

University of Michigan, Ann Arbor. Michigan 6 

University of Pennsylvania, Philadelphia, Pa 6 

University of Illinois, Urbana, Illinois 5 

Colorado School of Mines. Golden, Colorado 4 

Dakota School of Mines, Rapid City, S. D. 2 

University of Wisconsin, Madison, Wis. 1 

University of Minnesota. Minneajiolis, Minnesota 0 

Very respectfully. 


| Signal, i M. K. WADSWORTH. 

Hot’OMToS, MU'ff. I»4‘reinlM-i l.\ 1*91. 


A NSI A1 IMPolM t »f TUI I’ll' WM Ml. VI* <0 M \Tlli;M.\TI< > 

\ \ i» mi ru ) -i* 

Homjhtm , M trh . , ,\ or* tuber, 1 NPI . 

I>i£. Maimimvn Ki»n vijh Wmi'Umkiii, 

m reef or of the Miehman Mnincj .\ehwi 
IH.ak Si »: In accordance with the law* «*f the State, 1 
have the honor of transmit ting to \mt my annual roport of 
the Departments of Mathematics and «*f Physio, in the Mich- 
igan Mining School. This report co\«*i> the period extending 
from Decemlwr 1. to No\etnU*r do. lv.ri.and will there- 
fore include the time of a previous report, extending up to 
March 1. 1*1*1. ami published in your report to the liourd of 
Control for 18S0-1SIU. For tins reason I have referred to that 
re|H>rt in some degree, in the preparation of this. 

The following table shows the mini Ur of clasps taught, 
beginning with the fall term of 1SU* and ending with the 
present term. with the names of the studies, the number of 
weeks and the mimler of hours j>er w«*»k each class has been 
taught, together with the numU*r of students in each class. 
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' 9t£. £& »o...Cto-. 


Analytic Geometry 

14 


9 

Higher Algebra 

8 

r» 


Higher Physics 

14 


W 

Trigonometry (Plane : right 
triangle) 

n 

r* 


Winter Term, / vW 

Differential and Integnil Cal- 
oil I tin 

II 



Analytic Geometry 

it 


■H 

Analytic: Geometrx 

a 

.*» 

>N( 

Higher Physics . . 

M 

a 


Trigonometry •. Plane; oblique 
triangl**H> 

7 



Trigonometry 'Spherical tri- 
;mgb*>> . . 

7 


!»:t 

Sprint Term, is*l 

A iinly tic Geometry 


• 

in 

1 *al mm t«»r v Physic* 

ft 

lit 

n 

Fall Term . is:»i 
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#». METHOD* OF INSTRUCTION. 

The methods of instruction used include the recitation, the 
lecture, the solution of practical problems, and laboratory 
work. 

The recitation is found indispensable, as a means of giving 
the student a clear comprehension of the principle* and rules 
involved, while it encourages exactness in the use of terms 
and in the statement of these principles anti rules: moreover, 
in the earlier part of the course, especially, it is a jwiwerful 
aid in holding the student to regular, systematic study, and 
thus ItecomcM a potent auxiliary in the formation of a hnhit of 
incalculable value. 

The solution of practical problems In the student is found of 
great value in familiarizing him with fundamental principles 
ami their use. The lecture is employed in giving the student a 
wider grasp of the subject* under discussion than the recita- 
lion affords; while the lalH>ratory work required of the student, 
not only fixes firmly in his mind valuable knowledge acquired 
in mutation and lecture, but it. at the same time, makes it 
thorough!) practical, and aU» encourage* logical thinking, 
careful manipulation and original investigation. 

No student is permitted to take thi* laboratory course who 
has not taken, in a satisfactory manner, all the required 
physics preceding it. 

In this lalairutory work, each student is mpiiml to }>erforin 
his cxjieriments independently . so far as i * |»ossihle: to record 
neatly his data, with illustrative drawings, hn i. computations 
and conclusions, in a note book, tin ring tabaratory hour# each 
day. and to return his l>ook to the instructor at the close* of 
each day’s work for his insertion and criticism. .Vo su bse- 
yuent changes art permitted to he made in these notes. This 
method 010*011 rages more carefulness and accuracy on the fiart 
of the student, and also makes him more self-reliant. 

While the studies of mathematu** and of physic* are es}»eciall v 
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valuable as a means of mental discipline, yet the amount of 
such discipline does not de)>end as much on the character of 
any branch studied as u|H*n the method and the spirit in 
which the student does his work. No student can exjnvt to 
summed without faithful, persevering effort. In fact, the l»est 
genius <iod ever gave a man consists in worthy purposes and 
hard work. 

Besides the text liooks in daily use, the student is required, 
frequently, to consult the more extendm) works of reference 
found in the library of the school, in order that he may not 
only acquire a more comprchen*i\e \icw the topics under 
discussion, but that he ina\ learn how to properly use such 
works — one of the neeessan requirements of a thorough, 
practical education. 

In lalniraton phiMf* such works as KvcrcttV “I’nit* and 
Physicafronstants.” Stewart and <ice*s •• Klcuientary Practical 
Physic-.,** Pic kering’s **Ph\«iral Manipulation," and Kohl* 
rauseh’s ‘'Physical Measurements " are in constant use in the 
laboratory, for reference. 

I 4. <>KJ Kcnv o K T 1 1 V. col |(hKh 

The principal objects of the courses in mathematic* and in 
pi; \ sic*, are: first, to see that the student obtains a sufficient 
theoretical knowledge of the brunches required, the funda- 
mental truth l>eing kept constant!) in mind that the I test prep- 
aration for prac tical work is basest upon a thorough theoretical 
foundation: and second, to prepare the student with a thorough 
t working knowledge of the subjects studied, in order that he 
may Is* able not only to make the necessary applications of 
this- knowledge, required in the other, subsequent, and more 
practical courses of the school, hut that he may Is* better able 
to apply it in his profession. 

The splendid and forceful illustrations of the great value of 
the practical applications of the sciences of mathematics and 
of physics, exhibited hv the extensive mining operations in 



26 


REPORT OP DIRECTOR OF 


the immediate vicinity of the school, 1 have fonnd to W very 
helpful in encouraging the students in their study. 

IS PKOOIiEK*. 

Since taking charge of these departments in September. 
1800, about $500 have l»een expended in the purchase of addi- 
tional apparatus for lecture purf tones in physics. and alnmt 
$1 ,200 in the purchase of apparatus for the nae of students in 
the physical laboratory, Alauit $1 <hi have also l»een expended 
in necessary fixtures in the lultoraton. 

I have the pleasure of reporting that this apparatus was 
received in time for use in the spring term of 1*01, and that 
fourteen voting men Omk thi* practical laboratory course dur- 
ing that term, with much satisfaction to myself and. 1 believe, 
with much of benefit and encouragement to them. Their work 
was mostly in the domain of physical measurement*, and con- 
sisted of the theory and us* <»f such instruments as the spher- 
oinetcr, the mic rometer, the harometer. the common balance, 
the Jolly balance, Pierce’s bridge. the Wheatstone bridge, the 
thermometer, the sliding-coil magnet: the astatic-needle gal- 
vanometer, the mirror galvanometer, the tangent galva- 
nometer, the Dclezcnnc circle, the sonometer, the calorimeter, 
the specific gravity bottle, the hydrometer, the vernier. tW 
photometer, the sextant, lenses, etc. 

Some valuable improvements have been planned for this 
course, and it is hoped that they may In* introduced during 
the coming spring term. 

Id. NEEDS OP THESE DEPARTMENTS 

In my report to you in March last. 1 estimated that the 
mathematical department needed an immediate expenditure 
of $150 for a slated globe for use in teaching spherical trigo- 
nometry. and for solids for illustration in teaerhing the higher 
mathematic; in the same rejvort 1 estimated that there would 
be needed, in the next two years, at least $4,000 for the phvs- 
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ical laboratory, $3,000 for additional }>ermnnont equipment, 
and #1.000 for current expenses. 

In reviewing this matter. I find my estimates certainly low 
enough, in view of the fact that the class in this laboratory 
will Ik* larger by about fifty ]>er cent next spring than it was 
last spring. Ami yet. because the Legislature ho largely cut 
down the appropriations asked for and needed, it will be 
necessary to enrtail the work in *ome degree, ami patiently 
wait fora more just and liberal appropriation. 

The entering class i> so large the present term that there is 
tu»t room for it in the mat hetnat i«al room, and so the eiass is 
temporarily provided for by having it meet in the reeitution 
room of the mining engineer. 

None provision will be neoessun . in tin* near future, for an 
enlarged recitation room for tin* clause- of these departments. 

Only one other solution of tin* «1 iHicti It \ <mtiio to me. and 
that i*. to grade these hi rir«* eln*-e*. putting the more able and 
better prepared ^tmb'tit* in one division and the rest in 
another. This would certainh be to the mutual advantage 
of both division* in sm-h large classes in mathematics and 
physics, hut this plan would require an assistant in these 
department* a part of the year. I am fully convinced, how- 
ever. that the latter solution i.- the better, and would be for 
the best interests of the school. 

IT. PHKf'Alt ATION ok KNTKUINo *Tl HKVT.h 

hi my former report, to which I have already alluded, 1 had 
occasion to s(M*ak of the fact that some of the entering students 
from the high-school* bad not taken some of the required 
preparatory studies, and others bad not t»een sufficiently 
thorough in those which they had taken. 

I there predicted that this state of affairs would sfwedily 
l mm away, when the suj»erintendents of these srlwols lieeame 
better acquainted with the requirement* for entrance to this 
achool. 
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1 am pleased to report that the entering Haas this year 
dhow a marked improvement in the thoroughness and extent 
of their preparation, and. lieeause of this, are doing much 
Ten* eommendahle work. I desire here to again emphasize 
the necessity of thoroughness iti the required preparatory 
mathematics and physics. The subject of factoring in alge- 
bra, and that of solid geometry should receive rxpertal 
attention. 

IS. KXTKA I.KTTt’REs 

I hiring the present term. 1 have given several extra lectures 
on the calculus and in algebra, outside of school hours. They 
had to lie given at a very inconvenient time, as tin* students 
are ke|»t very busv with their regular work. I have Iwen mueh 
gratified at the large attendance ujhui these discussions. ami 
the interest manifested in them: in consideration of the 
unfavorable conditions under w hich they have lieen given. and 
the added fact that attendance ti|»on them is voluntary. 

111. Cl! A NO K* IN T1IK corRsKs. 

Beginning with the present term, the time of the *tudv of 
higher algebra has lieen changed from five hours a week for 
eight weeks to five hours a week f«*r fourteen weeks, while 
that part of the course in phvsie* covering the first two terms 
has la»en changed from live hours a week to three hours a 
week for the t went v -right weeks, the extra two hours a week 
la'ing devoted to rvcitatious in mathematics. 

From present indications. 1 judge that these change** will 
prove au advantage. 

Kc*l»cet fully submitted. 

AltTlini KHWIX HAYNES. 

$ 10. I uppeml the list of the required preparatory studie# 
for entntiUH* to these departments: 

Arithmetic (including the metric system), plane, solid and 
spherical geometry*, algebra (including quadratic equations), 
and elementarv physics. 
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I would recommend th«* iim* of »ueh text Inmks a* the fol- 
lowing. in preparing for entrance to these departments; 

Arithinotie: Wentworth's (high school). OlnevV Practical 
and Robinson's Practical. Geometry: !>avie* % legend re (revi- 
sion of Van Amringe . Wentworth's (now), OlnevV (latent 
edition), anti ('hauvenetV (revision of Ryerly). 

Algebra: Wentworth V (school). RohinnonV Kloinentarw 
InxuuisV Klemenfs OlnevV Complete, and Van Velxer and 
MichterV (school). 

Ph\>ies: Avery V KletnenU. CaircV Klement*. and Apple- 
on V (.•»<•!»<«>! ). 

A. K. II. 


VI. 

HoHijhtnu . Mu'li , .XtHVtnlter /y. /*♦/. 

I*k. M K Waoswoicth. 

thrrctor Mu'ltiyttn Mutiny Srln ml. 

l>RAlt Sik:~- H erewith I haw* the honor of ntihmittifw to you tin* 
Annual Re|mrt of tin* <*f t 'hemtMtry . cuteruluiK from 

|XeremU*r I, IMS’. ti» Xov**tnlM*r an, l*lif 

Vi»um. wry reMpeetfully, 

It xian V. KKI.RKK 

i;i:**»on oi tin m.exinxii.Ni oi 

An outline of th** plan upon which the instruction of this 
department w»* conducted la**t year i* to Im* found in my lust 
annual rejmrt. and -m h change* and modification* of it a* a 
year's* experience with the »tlidetit« of tin* school has* shown 
advisable were mostly emlwwlied in t description of the 
court** published in the new catalogue. 

| I. OKNKKAf. CIIKMISTlCY. 

The total num Iter of student* in this subject at the begin- 
ing of the winter term was twenty-eight. 'Hie lecture# and 
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recitation* were attendee] hv twenty-three, while twenty-seven 
worked in the lat*>ratorv. 

Four hour* a week were devoted to claw-room work, in 
which the recitation* from Richters Inorganic Chemistry were 
continued, and lectures illustrated with experiment* given 
when necessary. The subject of the non -metallic elements 
was finished, and the study of the metal* commenced. 

Two of the student* left the school during the term, and 
several other*, tumble to keep up with the studies, were 
advised to take the work again the following year. In conse- 
quence only fourteen student* remained in the claw. 

An examination wa* held tit the end of the term and the 
subject continued ami completed during the spring term. 

To the laboratory exercises four hours u week were devotes! 
in the winter term: tin* c\|>critnent* in Smith and Keller’s 
“ lalHimtorv Notes" were continued and finished h\ the ma- 
jority of the students. 

While the result* obtained were on the whole satisfactory, 
they showisl that the lecture* should Ik* confined to the discus- 
sion and e\|H*rimetitnl detnonst ration »»f tie* fundamental prin- 
ciples. and greater prominence U* gi\en to the recitation*. 
The two main diflietiHte* with which I had to contend were 
luck of assistance and the inadequacy of the lecture equip- 
ment, which latter was pointed out in my last annual rejwrt. 
Both have been partially removed. Being related of jmrt of 
his janitorial work. Mr. tiibh* ha* U*en able to assist this term 
in the laboratory instruction of the liegimiers as well as in 
preparing the lecture experiment*. A considerable portion of 
this year’s appropriation was e\|iended to procure apparatus 
for illustrating the lectures: numerous addition*, however, 
are still required. 

The number of students enrolled in general chemistry for 
the present term is thirty-six. All but two of them perform 
the practical exercises, and thirty-three attend the class-room. 
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Of the seven hours, weekly. available for the subject, three 
are devoted to lectures and mi tat ions, while the other four 
are spent in the laboratory. The text- book is the same as that 
used last year, Richter's, the lalmratorv manual is Smith and 
Keller “ Experiments in General Chemistry/* an entirely 
rewritten and much enlarged edition <»f the “ laiUtnitory 
Notes.** In the preparation of this book it lias been the aim 
to adapt it esjieeiallv to the course id this school; it is designed 
to run [mrallel to the recitations on gencml chemistry and to 
simultaneously serve as an introduction to the study of analy- 
sis. 

Before the regular chemical exj>erimetits were taken up, a 
course in blowpijn* analysis, prejmratory to determinative 
mineralogy, was given. 

S2 Q\ A1.ITATIVK ANALYSIS. 

The attendance of the second year class for the winter term 
was seven. Ten hours a week wen* devoted to practice in 
qualitative analysis, two to recitations on this subject, and 
one to a recitation on stoichiometry (with Mr. SharplesH). 
The work was a continuation of that of the fall term, Yol- 
hard and Zi miner matin being the text hook. 

The progress of this class has fallen short of the results 
which ex|K>riet»re with other classes has demonstrated to he 
obtainable with the methods of instruction that were em- 
ployed. To a large extent this was undoubtedly owing to 
the very irregular attendance of the individual memlwrM, in 
some rases also to a want of preparation. 

The tirst year students were occupied thirteen hours a week 
during the entire spring term with exj>erirnents introductory 
to qualitative analysis with •• Kliot ami Storer ” as a guide. 

A systematic course in qualitative analysis forms the sub- 
ject of the present term with this class. Of the fifteen hours 
allotted to it weekly, twelve are sfient in the laboratory, two are 
used for recitations on Fresenitts*# “Manual/* and one for the 
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study of “ Oxidation and Reduction/* Thin last named #ul>« 
ject in taught by Mr. Sharpies* who also renders excellent 
assistance in the practical instruction. 

This clans numbers fourteen students at present. The 
school's equipment for qualitative analytical work leaves but 
little to lie desired. 

|a OfANTITATIVK ANALYSIS. 

I luring the first few week* of the winter term the ten 
students of the third year completed the study of volumetric 
pr< ►cesses. The remainder of the term was devoted to a course 
in methods of metallurgical analysis under Mr. Sharpie**** 
direction. 

Two special students continued to work under n»\ own 
*tijH*rvision in the qnautitatm* laboratory 

At the present time four students are pursuing the regular 
course in quantitatm* analysis. For this term their work is 
limited to gravimetric methods, to which arc devoted twelve 
hours per week in t hi* laboratory and one to a recitation. 
Tin* text-books used arc FreseniiisV ••(Quantitative Analysis" 
and Smith’s ** Kleetro Chemical Analysis.*' Frequent refer- 
ence is made, however, to other standard works and the 
original literature. One of the instructors is always present 
and renders personal assistance when required. 

In addition to those who are pursuing the regular under- 
graduate studies, three |>ost -graduate** an* taking an advanced 
coum* in technical chemistry. As an index to tin* character 
of this work the following subjects, which have thus far U*en 
taken up. may 1 h» mentioned: Complete examination of 
water for hygienic and industrial purposes, analyses of fer- 
nienUHl liquors, exphadves, gas«**. furnace products, cobalt 
ami nickel ores, etc. 

| 4. Kyi* I PM EXT AND NEED*. 

The equipment of the quantitative iatoralory ha* received 
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numerous valuable additions during the jaist year, the most 
im|w»rtant of which an* two balances built by Troomner for 
the department, and a Fortins Wometer, Among the desid- 
erata which still exist, a convenient and efficient source of 
electrical energy, and ap)>ar»ttis for its control and measure- 
ment, must lie esj*ceially mentioned. Tin* electrolytic meth- 
ods of depositing the metals are constantly acquiring greater 
importance in metallurgmal analysts, and since this is one of 
the branches of Chemistry to which apcciul attention must be 
given here, it is obvious that n complete electrolytic equipment 
is a necessity. Our present means of producing currents arc 
totally inadequate, a > well as wasteful and expensive. A care 
ful study of the question has convinced me that the storage 
battery is best adapted to our purposes; moreover they are 
indispensable to the equipment of the projected electrical lab- 
oratory. so that one set of 4-ells would meet the needs of both 
departments. 

It is lielicvcd that tin* expense of a first class equipment of 
this kind will not exceed 1 would propone that tie* bat- 

teries 1 m* placed in tin- charge <«f tin* instructor of electrical 
engineering. They could then be kept on tin* basement lloor 
and 1 m- connected b\ win- with a suitable table provided for 
electrolytic work in tin- chemical laboratory. 

SjMH’ial forms of apparatus for quantitative analytical work 
are likewise much needed. 

In conclusion I would again urge tin- necessity of complet- 
ing the |M-rio(liral nets of the chemical brunch of our library, 
and the im|M»rtam «- of procuring the principal works of ref- 
erence. 


3 
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REPORT OK THE DEPARTMENTS OE ORE DRESSING, METAL- 
U'tttiY. ASSA YfNO, AND METALLURGICAL ANALYSIS. 

lm. M. E. Wadsworth, Director: 

In accordance with the State law, 1 have the honor of submitting 
the following refiort of work done* in my departments lietween the 
lir-f of Deeernlicr, IH90, and the thirtieth of December, 189]. 

Very resjiect fully, 

FRKD F. SHARPLESN. 

n. in<h:uitns>is<i. 

During the fall and winter f«*rm «». Sejititnher I‘>. 1 *1*0. to 
April ! o, I HD I . eleven student- attended the lecture- in ore 
dressing. Visit* were made to all of the -tamp mill- of the 
vicinity. am! each student was reipiired t»* draw up a .-ketch, 
showing the ttict h« m) of treatment in at least «*i»e of the mill.-. 

V* good. modern text h»»oks are axailahle for the work in 
this course. eohse.jUent |\ the Jho*t «>f the tithe in the chi-.— 
room wa- de\«»ted 1 1 » lecture- upon the then and practice *»f 
ore dressing. 

During the spring term the class «>f elexeii -indent.- devoted 
four week* to practical work in the -tamp mill, Twetitx ton- 
of a low grade auriferou- and argeittifenui- quartz were 
t rental. The students attended to th<’ running of all machines, 
the instructor merely making -ugge-tions and giving instruc- 
tion w hen such seemed tallied for. 

Sample* of all material, entering and leaving the xarious 
appliances, wen* very carefully taken and a-sayed. The assay - 
showed that very |HH>r work was done at tirst, hut that the 
results improved from day to day a- the sources of error were 
found and eliminated. and as the student- understood t letter 
the working of their machines. 

The results obtained during the whole of the last week 
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were ns good ms could Ik» obtained in any well regulated 
stamp mill. A large portion of the gold and silver in our 
<putrU was contained in the associated pyrite. All of this 
pyrite was collected from the stamped rock and is at the mill 
awaiting rhlorination and li\i\iation. 

One of the problems, given to and solved b\ t h class, was 
to determine the most economical method of ohtainitig the 
pure gold and diver from t In ^ p\rite. The results obtained 
WrH not of tlie highest \alue. because all samples experi- 
mented upon were small. Tlie treatment IwM suited begun 
with masting, hut at tlmt time we were prouded with no 
means for roasting sample" of practical working "i/e. 

There is in prooes- of oori*f ruction. at the present time, a 
furnace which will accomplish tin* ol.jV. i and. indeed, is so 
ei»n*triu ted that it will he suitable for lie* treatment of all 
refractory gold and silver **re- that do n*>t require -im ll mg. 

Ihiring the present term. September II n . I >r« -••in I n-r Is, 
l»v.*l. four st mien t s have hern enrolled I « » I' tie- lr. lure- m Ore 
l>re--ihg. 'I’lie ruitrsr nf ilih term j* being given in about 
the -aitie manner that if wa- given during tie fall term of 
In the spring term. Imucvrr. propose tiding a 

greater \ari* t\ of i»tvs for «»ur wmk in ihe -tamp mill. 

The *„rk of tin- curse ran mvet In . -nn-idered • ompicic 
until w* have fa»*il»tie. f « #r treating nH e|a*-c» of ore-, and this 
can ro*t hr done without tin addition of ;i metallurgical labor 
alorv. Hue difficult V . We experience at present, lie*, in the 
procuring of ores ju-t suited t** our fmu hinerv. The pur- 
chasing of ore- for this department would be much easier, 
and a> -com pi i died with greater notn»m\ . if we could use u«#/- 
thituj that might Is* offered to the Nliool. There are many 
other reasons for hoping that the Shite Legislature will soon 
make an appropriation for this purjM»se, but then#* reasons 
have already l»een given in the Itejiort of the Jlireetor for 1HKG 
to Ifi'Jl. l«lL'e Jo*. 
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S 2. MKTA1XCKOV. 

(//) Metallurgy of Iron, Fuel and Jtefractory Mate ruth - — 
Fall Term . September l~> to December UK 

Hight students attended tin* leet tires urn) recitations in this 
course. 

(i rcenwoodV “Mctnllur^v of Steel and Iron” used a?* a 
text book. Alumt half tin* timi* consumed in recitation, 
while the other half an* devoted to lecture,** liearitiir ujwm the 
subject. The course wie conducted as outlined in the cata- 
logue for 1 KS'.i and istwi. the lecture* U*in^ r illustrated with 
drawing of which we huvetjiiite a lar^e ntunher. 

(//) Metallurgy #*/ topper Fall Term. September J’> to 
Demob* r I*K IS'.Ht. 

Tell students attended the lecture* U}s»H this subject. No 
text hook was n-ed. .<*i nee lVt«*r*\* •■American Methods of 
t’oppcr Smelting. " the onlv text hook available, was out of 
print. This text hook use, however. followed clnselv in the 
lecture?*. I he time at our disposal (two hour** per week) was 
so limited that it wa** not de»*med advisable t « » treat of other 
than American method*. Kxenr-ion* were made to thecop- 
per smelter* of this vicinitv. where the pnietical working was 
observed in detail. 

(rl Metallurgy of Steel II ‘inter Term . January •• to April 

l". 1MU. 

Six students attended lectures and recitations upon this 
subject, tireeu wombs “Metallur^v of Steel and Iron” was 
used, to some extent, as a text l*»ok, hut the greater jwirtion 
of the time was devoted to lectures ujhui the theory and 
pniethv of the man ufaet lire of steel. 

(</) Metallurgy of Lead, hold and Silver — lli»/rr Term, 
January •* to April 1*K M*.v/, 

Ten students attended the lectures in these subject*. The 
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course was given entirely by lectures, no suitable text hook 
l»eing available. Frequent references were, however. made 
to the standard works. many of which are in our library. 
The sets of journals now in t hr lihran are, in several cases, 
incomplete, and it would be advisable to have these completed 
at the earliest opportunity. 

(f ) }f* fftilhi r*m of !n*n , Sh»h /'ml nm! lit r'ntrfnj h Mu/tri * 
nls— • Srfttnuh* v I f Ihctmi" r /.v, 

During the present fall term the metallurgy «»f steel is 
Uing given in couneetion with that of ir»»n. Twenty -one 
students are attending the course. <i rent wood's "Metallurgy 
of Steel and Iron" is used as a te\t book, but this is supple- 
mented by daily lectures. 

I / ) M ft nl ht n/n of i <>/>/•> i /of! 7#ro. Srfttrni/»rr /) /«/ 

Ihrnnhti ! ' , />’*'/. 

Three student.* are attending tin- course. Peters'* "Ameri- 
can Methods of Copper Smelting" is used a- a test book, mid 
we arc confining the course to discussion* upon the subject 
matter of thi- work. 

The course m metallurgy can not be a> Mici-essful a* it 
should lan owing to the lack of practical work upon this 
subject. Practice in metallurgical work is just as necessary 
for the metallurgist as analytical work is for the chemist. 
The need of a metallurgical laboratory is being felt more and 
more every year. We arc frequently in receipt of letters 
offering us ore* for treatment, but beeause we lack the proper 
facilities we are unable to accept them. 

This subject has U*en discussed at length in the Director** 
Ifoport for and w hat is there said cannot la* too 

strongly insisted upon. 
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I a. A*i**AYfN«# 

The f*ouw in Assaying *>criipie* wvi-n hour* in each day for 
two week** in the spring term. 

I hiring the spring of 1*1*1 twelve students were instructed 
in assaying. No text U*o k was u*cd, hut note?. were printed 
h\ the instructor and furnished each student. Almost all of 
the time «a> devoted to lul»onttory pnn tit *., «»nl% a few hour* 
living given to lecture*. 

A M*ay* were made of bad • »!«**, g»*ld and silver i»ro. and 
enpper * ‘mineral altogether alwmt seventy -five determina- 
tions were made. While the work in the stamp mill, which 
follow* that of the a*-av laboratory. was in progress. twelve 
Kiim | dee of the ertndied (jtiart/ were assayed daily. Numerous 
assays were also made in connection with the e\|M-rimenta) 
work, while determining the l»c*t method for working our 
ore; so that tiie course in u*-av ing lasted, pnicticallv. through- 
• »u t the entire spring term. 

This laboratory in well equipped, and until the growth of 
the school demand* the present laboratory for other purposes, 
nothing except the regular annual -upphe- need to he pro- 
cured. 

There is always some danger of tire from t hi- department; 
and. though every possible care is taken, l would advise, for 
the safety of the main building and convenience of the depart- 
ment, that the assay laboratory l*e moved to the metallurgical 
building as soon as orc is erected. 

*4 MKTAl.l t m.H’AL \N \l.YM- 

Puring the winter, dantiary ;> to April 1<>. 1*?*1. eleven stu- 
dent* were pursuing this course. The work was carried out 
just as indicated in the catalogue for 1 Kmm* 1: twelve hours a 
week lieiug devoted to lalmratory practice in Metallurgical 
Analysis, with exception of the first two weeks, which time 
was devoted to Volumetric Analysis. 
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The object of ibis' course is to acquaint the student with the 
sjiecml methods of analysis that are in uw in the lalmmlorics 
of metallurgical establishments. Sjavial prominence was 
given to the assay and complete analvsis of iron ores. pig iron, 
and steel. the determination of their ingredients carbon, 
silicon, phosphorous, sulphur and manganese. the anal) si> of 
fuel, cinder, limestone, etc. The student vuis taught not only 
t*> |w*rfortn the dcterminationr* meumfe/#/. hut also to work as 
rit/Htlhj as wu> consistent with tlie desired degree of accuracy. 

( otnplete sete of apparatus wen* procured ami constructed for 
this work. 

Owing to the fart that methods used in technical labora- 
tories change material!) from \car to scar, no text hook was 
used. I Mailed printed directions were furnished to scr\c as 
a guide; then* wen- printed just previous to the work on each 
subject, and contained ihc shortest and hest methods known 
up to date, with references t*< the original papers, the most of 
which are to he found in our lihrarv. The course has proved 
to ho hot h popular and instructive, several special students 
having elected it a* tin- major portion of their work. 

Additions t « * the apparatus for this work should ho made 
from war to year, in order that we may keep pure with all 
advances made in thi* most important branch of our practical 

\ III. 

K 1. l*o IM of fill I»M* VIII Ml. NT Of V| K* HAM* VI. A M> 

t i.i;< tup vi i.noi n run sn. 

I»H M. K. Wadsworth. 

Itircct^r of thr Mutiny School 

1>E.\K 8ir:-~ I transmit herewith a ref*#rt of the rotirno» of ins true* 
tioo given in this department, Digother with such changes and addi- 
tions as tuive lieen made Mince lleeember 1, 1H90 
Voum very truly, 

K f m;aK KIliWKIJ* 

Sovemher /♦;, /*''/. 
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• I HRAWINO. 

The course in <1 rawing, a* outlined in itn previous* report, 
ha#* now pone into effect; *o fur a# we haveU*en able to tent it. 
excellent result* have I wen obtained. hem e no changes of con- 
sequence will !#• made during the present m b*»ol y»nr. During 
the year lKfP«M*d. Thorne’* •*( ’nurse in Mechanical Drawing** 
will Ih* adopted a- a guide f<»r pru< tieal work in the drawing 
r«»o|n. in plane of Warren •* f*ook- now tiN*d. lecture* and 
recitation* w ill tw» hawed on » wrie- of note* <nmpil«*d from 
Angel’* “IVaeiieal tieninetrv and t'on-trmtion. “ 

The following *4 ht'dule *l»ow - tie distribution *.f work dur- 
ing the three n*al* 

In >t ) t,n . 

Description. prepumtiou and testing of draw tug instru- 
ment* and material-: graphical solution **f plane geometrical 
problem*, met hod- <»f arranging drawing* on -beet. tinting, 
and hurmoi.) of «oh.r- (Warren - *■ I drafting Instrument* 
and U|M’riiti**n-.” -upph*n*ent#*»l with !»•« ture*. i Projections: 
intersection* of im* - and surface-; development ♦*( surfaees; 
elevation-: section-; lettering of varum- kind-, -mb a- K.unun, 
Italic, tint hie. block and round writing: l*»rder- for drawings. 
Warren’- •• Kletm-ntarv I'roje* tion Pruwmg.*’ with lei ture*. 
# rojH*graphn*al draw »ng; making wale*; method- of plotting 
*urve\H. h\ protractor and r*n (angular co-ordinates; toj»o- 
gmphieal sign*. Fall term, ten hour- |«er week; winter term, 
eight hour* jver «<vk 

Sr* owl Ynir. 

Isometric and eabinet projection . the theorv of construction 
draw ing; figuring ami line shading; treeing and blue printing; 
theuweof Umd |m|w*r; machine sketching, and the production 
of complete working drawing* from model, or rough sketches 
furnished by the instructor. A *} stem of rtvoniing drm wring* 
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l* also taught. I lAvturw and work in drawing room.) Kail 
term. four hours j»er week; winter term. t lirt^* hours j»er week. 

Th i r<t Yrar. 

( t r*iph it'll! St<it u* Aualvsds of roof t russes of various Man 
dnrd de -Mgii*. |i«reenr** ‘Roof Trusse*." supplemented with 
lo tures. i hail term. four hours per week. 

f*e*it!tnntj Iweetur«> and work in drawing room. Winter 
term. m\ hour** per week. 

I'romntener i* * n m tlu> iomv to the designing «»f 
girders. eoliittin*. *hufl*. lloor* for hea\\ loads, framing, 
trestle**. * * t » 1 , >pe* tal attention ^ aUo given in devious for 
long line* of Meampip* , line and •amnter shafting for \anou** 
dlltle-. » N . \o design ! ■* ae»‘ep!e*i Utile**. it« * « »tll | •;»!) I »*« i With 

eoinph'N working draw nr.'* and hdl of material- 

A>«unu\, neathe—. and a thorough under** landing of the 
work in prog?# art m-i-n d upon at ail t trn ■**. and m* *h« » f will 
he aee« pled whndi wmiid ! * « » t pa Hi then** rag* draff mg room. 

iMirmg the entire eour*e, ail drawing- a< -e« pled hv the 
iTi-trm !i»r- are • on-ider**! a** tie prop# ?t\ of the *« liooi, and 
are hound arid deported in I he Id. ran 

l lie TojM.oraphnal drawing i- nndet the personal super w* 
ion of I In* InMru. tor of Ntinruh^. and n arranged with spe* ml 
reference to the pruetuai work m plane and mine Hiuvnnp. 
The following table t lo- at N udum • tn fhi* * hue* * 




It 


ai 


;u 


Fall term dm. 
Winter term ’Vt 
Fall term VI... 


It 

III 


8 


m 

•VI 
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The instruction in Graphical Statics scheduled for the fall 
terrn to the third year class was given to the graduating class 
of 1891 during their second year, which accounts for the blank 
in attendance of third year class in the fall term of 1890. 

Two of the students enrolled above entered for Drawing 
only, and are now pursuing a special course in that, branch 
together with such other work, in Mathematics and Physics, 
as I considered advisable for them to take. 

The number of desks in the drawing room last year was 
found to be insufficient to accommodate the large number of 
students who matriculated this term. Them desks have 
therefore been re-arranged, to economize space, and three new 
drawing tables with a number of improvements over the old 
design have been addded to the equipment of the room. We 
can now accommodate sixteen students more than formerly, 
but no further addition of desks can be made in the future as 
every available foot of floor space has been taken up. 

(n) In my last report I stated to you the urgent necessity 
for an efficient blue printing outfit as a part of the equipment 
of the drawing room. During the last summer a frame 
callable of making a print three feet by four feet has been de- 
signed by this department, and though its completion has 
been delayed by our other duties, we expect to have it in opera- 
tion by December l. This frame is arranged to swivel to any 
any desired angle, and is carried on a truck which will roll on 
tracks supported by outriggers seven feet long, thrown from 
middle window' on west side of the drawing room. Every 
detail has been carefully studied out, and it is Ixdieved that 
this frame will be excelled by none in use in any other techno- 
logical school. A new slate vat 24 inches x 48 inches x 1 inches 
with the necessary attachments has also lieen added to the 
equipment of the drawing room, and will be used for develop- 
ing the blue prints. 
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IS. MECHANICAL ENGINEERING. 

The course in this branch, as given in my last report, went 
into effect at the beginning of the present term. So long as 
the three years’ course is adhered to I do not see how we can 
devote to Mechanical Engineering any more time than herein 
specified without overburdening the students, or curtailing the 
instruction in some other branch equally important Should 
the four years’ course be adopted, the work in this department 
can be made much more efficient, by a better grading of sub- 
jects, and, by reason of the increased amount of time avail* 
able, some unavoidable gaps in the present course can be 
filled up. The greatest desideratum at present is increased 
time for practical work in the testing laboratory. 

The following is u detailed statement of the course of 
instruction : 

Second Year. 

(a). Properties of Materials of tiny i nee, ring . — Lectures on 
cast and wrought-iron: steel; copper, and its most important 
alloys; tin: zinc: antimony: bismuth: timber; and lubricating 
oils. Fall term, two hours per week. 

The course includes a full discussion of the various grades 
of material, methods of manufacture, forms in which it 
appears in the market, their adaptation to the purposes of the 
engineer, methods of preserving materials from corrosion, 
deea/, etc. The course is supplemented by practical work in 
testing. 

Fourteen students took this course last year, and eighteen 
have already entered this term's work. 

(A). Mechanism . — Laws of motion ; link work, cams; teeth 
of wheels, with use of odontograph : wheels in trains; aggre- 
gate motion ; miscellaneous problems in Applied Mechanics, 
with applications. Determination of proper sizes of pulleys, 
belts, etc., for particular duties. ( Goode ve*« “Elements of 
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Mechanism, ” supplemented with lecture models, and machinery 
in shops and laboratory.) Winter term, four hours per week. 

Six students attended this course last year, and twenty are 
expected to attend next term. 

(c). Shop Practice, — Chipping, filing, scraping, general 
vise work, forging, pipe fitting, and use of machine tools. 
Woodwork, such as making the various kinds of joints, fin- 
ishing and polishing, turning, pattern making, etc. Discus- 
sion of the various kinds of tools used for wood and metal 
work. Summer term, thirtv-five hours per week for eight 
weeks. 

Xo instruction in shop work was given during the last 
summer, owing to rearrangement of the course. Eighteen 
students already on the rolls will take this course next summer, 
in addition to those expected to enter for shop work only. 
All work done in shops is to blue prints made in the 
drawing room. The leading object kept in view when assign- 
ing each exercise, is to im purt. knowledge to the student, but 
an endeavor is also made to utilize the product of the shops, 
by planning it with reference to the needs of the school, when 
it can advantageously be done. This method of conducting 
practical work has been found to be the most efficient, lienee 
such models of valves, link motions, mechanical movements, 
etc., as are needed for lecture purposes, will be made by the 
students. 

To familiarize the students with the operation and dare of 
machinery, each one will bo detailed from time to time to fire 
the boiler, run the engine, clean and oil the machinery, and 
to perform such other duties as the instructor in charge may 
assign to him. 

In pursuance of the policy outlined in my last report, 
arrangements have been perfected whereby at the beginning of 
the summer term of 1892, and thereafter, persons desiring to 
take the shop work only, will be admitted as special students. 
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on presentation of evidence that they can pursue the course 
with profit. Application for such special work should be 
made to the Director, or to Mr. Kid well, not later than July 
1. It is believed that this new departure will be of material 
assistance to many young men who are unable to take our 
full course. 

Further information concerning the shops is given at the 
conclusion of this section. 

Third Year. 

(d). The Steam Engine . and Allied Subjects . — An ele- 
mentary course in thermo-dynamics of air and steam engines; 
the relation between the size and power of an engine; the 
mechanics, mechanism, and details of steam engines; valves 
and valve gears; indicator diagrams, their interpretation and 
methods of working them up; the various kinds of boilers, 
their fittings, and the relative proportions of their various 
parts; fuel, and combustion; condensation and condensers; 
the influence of compounding cylinders; testing of engines 
and boilers (Holmes’s “The Steam Engine,” supplemented 
with lectures and laboratory practice on Saturdays). Four 
hours per week first half, live hours per week, second half 
of fall term; three hours per week, winter term. 

(«). Engineering Appliances . — I jecturcs on steam pumps, 
gauges, lubricators, safety valves, steam pipe and fittings, 
boiler and pipe coverings, belting and packing, discussion of 
instruments used in testing, such as Prony brake, various 
kinds of dynamometers, steam engine indicators, speed 
counters, polar planimeters, etc. (Trade circulars and testing 
apparatus in laboratory.) Winter term, one hour per week. 

Eight students attended this course last year. Those who 
should have entered this term not having yet made up their 
conditions, instruction will not be given in this class for 
several weeks. 
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(/). Mechanics of Materials.— Application of the princi- 
ples of statics to rigid bodies; elasticity and resistance of 
materials; cantilevers; simple, restrained and continuous 
beams; bodies of uniform strength: riveting; torsion of shafts; 
combined stresses; designing of beams, columns and shafts, 
in wood and metal. (Merri man’s “Mechanics of Materials,” 
supplemented with lectures.) Three hours per week first 
half, two hours per week second half of fall term. 

((f). Testing of Materials of Engineering— Such as wrought 
and cast iron, steel, brick, stone and slate. Lectures, recita- 
tions, practical work in the laboratory on Saturdays. Each 
student makes a series of tests in tension, compression, and 
cross-breaking, on laboratory testing machines. 

This subject 1ms been under the control of this department 
only since the beginning of the present fall term. Two 
students are now taking the course, another is expected in a 
few days, and by special arrangement between students and 
instructor four hours per week will be devoted to this study 
during the present term. 

g ft. The. re-arrangement of the work shops necessitated by 
the increased number of students has begun, and will be com- 
pleted in time to open the summer course in shop work. 
Some of the machinery has already been moved, bids for new 
work benches have been obtained, the posts, hangers, etc., 
needed for re-constructing line shafting have been contracted 
for, and delivered. The part of the pattern shop formerly 
occupied by the Assay Department has been floored over, the 
cement floor of testing room has been completed, and parti- 
tions between pattern shop and testing room are nearly 
finished. The Edison dynamo now in the stamp mill will be 
removed to this department in a few days. 

The former plan of employing the stamp mill boiler to 
furnish the steam for the laboratory, and shop engine, was not 
only extremely inconvenient and uneconomical, but fraught 
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with danger, unless an additional instructor were employed to 
take charge ol the steam plant while the shops were in opera- 
tion. When students are learning to manage engines and 
boilers, proper precautions for safety require the instructor 
to be with them continually. When conducting tests, etc. , 
with students, it is essential that the boiler and engine be 
fairly close to each other, as any different management requires 
a larger force of instruments than we can command here. 
For these reasons, we have designed a system of piping by 
which one of the boilers used for heating can be employed to 
furnish power, yet he available on fifteen minutes’ notice for 
heating, should a necessity for such use arise. This boiler 
will be provided with both spring pop and lever safety valves, 
and every appliance to insure safety when in operation. 

§ 4. The stock of tools on hand, as left by my predecessor, 
has been carefully gone over, stamped or etched with name of 
the school, and shop number, and recorded. This will enable 
us to estimate the number of tools needed to complete the 
equipment of shops for the summer course. The following 
additions have been made to the equipment of this department, 
since December 1, lK!»u. One Tabor indicator, with pnnta- 
graph, three-way cocks, and several extra springs, one Ash- 
croft oil testing machine, two polar plan! meters, two extra 
springs for Crosby indicator, one 2,000-pound Olsen cement 
testing machine, arranged for tension, compression, and cross- 
breaking tests, a set of pipe fitting tools up to two inches, an 
assortment of thermometers for testing, a speed counter, boiler 
test pump, and several small instruments, A steam gauge 
tester, designed by this department, is also under construction. 

Micrometers for use on the testing machines are in course 
of design, and will be constructed when our time will permit 
m to do so. 

§ 5. I take great pleasure in acknowledging the following 
donations to this department. One nickel -plated sectional 
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model of No. 4 Korting Universal Double-Tube Injector, 
by L. Sehutte & Co., Philadelphia ; one No. 10 Hancock 
Inspirator, by Mr. Charles Gibbs, Houghton ; one sectional 
model of injector, by Penberthy Injector Co,, Detroit; one 
sample board of electric wires and cables from the Inter- 
national Okonite Co., New York, and same from the Standard 
Underground Cable Co., Pittsburg, Pa.; detail drawings of 
roof trusses in United States Court-house and Postoffices at 
Baltimore, Md., and Shreveport, La., by Supervising Archi- 
tect, United States Treasury Department, Washington; one 
sectional model of No. 15 Hancock Inspirator, by the Hancock 
Inspirator Co., Boston; one eight; and one-half inch full- 
nickled skeleton dial steam-gauge, hy the Star Brass Co., 
Boston ; one complete case of drawing instruments, by Messrs. 
Then. Altimeter & Sons, Philadelphia. Other donations have 
been promised by several firms. We are of the opinion that 
when manufacturer* have become better acquainted with the 
advantages secured by them in placing samples or models of 
their specialties in this instit ution where they can be seen and 
studied by those who, in the future, will be called upon to use 
just such material, our list of donations will increase. 

§ (». W hen the work herein mentioned has been completed, 
it will be impossible while the laboratories remain in the 
present buildiug to resort to any other arrangement to render 
more efficient the instruction given, or to accommodate a 
greater number of students. Every available foot of space 
has been occupied, and yet we have been unable to make 
proper provision for giving the amount of practical instruction 
which should accompany our class-room work. Though by 
using one of the heating boilers for power we have removed 
one great inconvenience, many others remain. We have no 
place in which to locate a planer for the pattern shop, a steam 
pump, or condenser for the laboratory engine. The machine 
shop is separated from jxattern shop by a hallway over thirty 
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feet long, and the boiler room is inconveuiately located with 
reference to both. The business of instructors is to teach, 
and any arrangement of shops, laboratories, or class rooms, 
that keeps an instructor continually on the march, will fritter 
away time which ought to be given to his students. Wo oan- 
not afford to hire a separate instructor for both shops, boiler 
room and testing room, yet the present arrangement of our 
quarters seems to require such a course, if we are to use to its 
greatest efficiency the material we have under our charge. 
While these evils exist, much of our work will necessarily be 
inoperative, and I would therefore recommend that all the 
shops be provided for by the erection of a suitable building 
especially planned for this purpose. The shops could then 
be located to suit our requirements, and the ongine and boiler 
room could be placed so as to be convenient to shops, stamp 
mill, and metallurgical laboratory. I would further recom- 
mend that if this building is erected the boiler room should 
be designed not only to furnish all the power needed by the 
various departments of the school, but also to accommodate 
the heating boilers in the main building. Sufficient space for 
storage of fuel to last at least two months and even the entire 
winter, if possible, should also be provided. The present 
plan of having the boilers in unsuitable places, and hauling 
fuel to the school every few days in all kinds of weather, is 
not only extremely inconvenient, but very expensive, and 
should not be allowed to continue. 

The rooms now occupied by the pattern and machine shops 
could at a trifling expense be converted into four or six class 
rooms, equal in size and convenience to any class rooms now 
in n£e in this school. Whether or not such change is made, 
another class room will have to be provided very soon for this 
department, as the present lecture-room for Mechanical Engi- 
neering has not sufficient seating capacity for the class which 
entered the school this term. 

4 
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§ 7. ELECTRICAL ENGINEERING. 

In ray report of last year I gave fully the urgent reasons 

why an electrical laboratory should be provided in this 
school, and my experience since that report was Written 
has only confirmed what was therein said . I consider it 

impossible to accomplish any valuable results in this work 
without laboratory practice, and in this I think I will be 
supported by every one who has had experience in giving 
such instruction. Owing to the failure to secure appro- 
priations for a laboratory, 1 shall be obliged to continue 
giving instruction in electrical engineering by means of 
text-books, lectures, ami recitations. The course now given 
is as follows. 

Second Year . 

Electrical Instruments and Measurements — Discussion and 
measurement of current, electrometric force, quantity, 
density, resistance and insulation, commercial ammeters, 
voltmeters, resistance sets, condensers, etc*.; power and its 
measurement. (Ayrton s “ Practical Electricity/’ with lec- 
tures.) Two hours per week, winter term. 

Third Year . 

Electrical Euffineeritg — Electro-magnets, and electro- 
magnetic induction; theory of the dynamo, both direct and 
alternating current^ with discussion on the typical forms in 
general use; motors and their applications; transformers; 
storage batteries; electrical fittings, wiring, etc. (Slingo and 
Brooker’s Electrical Engineering/’ with lectures.) Three 
hours per week, fall and winter terms. 

. Eight students took this course last year, and eighteen are 
expected to enter the second year work next term. 

| 8. The heating apparatus having been placed under my 
charge, I would report that at the end of the past summer 
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term the boilers were carefully inspected, and put into good 
condition. The fire brick lining was entirely renewed, and a 
new set of straight cast iron grate bars was substituted for the 
patent grate formerly in use, which was found unsatisfactory. 
The uptakes were badly designed by the contractors, and we 
have made plans for altering them, and expect to have the 
changes made in a few weeks. When these repairs are com- 
pleted, the boilers will be in as good condition as is possible 
while they remain in their present location in the main build- 
ing. Owing to the oversight of the architect of the building 
in providing only one flue for all the boilers, it will be impos- 
sible to secure, without undue expense, better results than we 
are now obtaining. Lack of storage room for fuel continues 
to cause us much inconvenience, but there seems to be no 
satisfactory method for providing for such room unless a new 
building is erected. 


IX. 

HE TOUT OF OK1W RTMKXT OK MIXING. 

Dr. M. E. Wadsworth, Director. 

Dear Sir— I herewith submit a rei>ort of the work done in the 
Mining Department between December 1, 1890, and November 80, 
1891. Yours very respectfully, 

F. W. DENTON. 

I 1. MINING ANI) MINE SURVEYING. 

The course of mining as given the past year occupied two 
hours per week during the fall term, and three hours per 
week during the winter term. In addition to this, the 
entire six weeks of the spring term were spent in study at the 
mines in the Marquette and Menominee regions. 

The work during the fall and winter consisted mostly of 
lectures and other class room work in mining, although a few 
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Saturday excursions to neighboring mines were made at the 
beginning of the course. 

(a). The lectures embraced the following subjects: Surface 
Excavation, Explosives, Drilling (hand and machine), Blast- 
ing, Air Compressing and Air Compressors, Prospecting, 
Opening and Developing of Typical Classes of Deposits, Sur- 
face and Underground Transportation, Ventilation of Mines, 
Hoisting, Mine Accounts. 

These subjects were treated as thoroughly as it was possible 
with the hours allowed. Owing to the want of time very 
few recitations were required, and the whole course was neces- 
sarily somewhat abbreviated as regards details. 

These defects can be overcome for the future, since nearly 
double the time has been allotted to the subject. 

(d). The general plan of the course, as conducted in the 
past year, and as it is intended to conduct it during the com- 
ing year, is first to present, to the students the principles as 
clearly and accurately as possible, and to follow with the 
modern applications of these principles. 

Where it is deemed profitable, the history of the develop- 
ment of certain departments of mining is given : F or example, 
the development of modern machine drills, air compressors 
and hoisting machinery is studied with some minuteness. In 
other branches the main work is the study of the best modern 
practice as found in the United States. 

Very little time is devoted to the study of mining as carried 
on in foreign countries. 

While the exclusion of study of foreign practice and foreign 
machinery from the course has received some adverse criti- 
cism, it is still considered to be the best for the students that 
attend the school. If more time were available, then the in- 
troduction of foreign practice would certainly be advisable. 
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At present this could be done only by shortening the study 
of domestic practice, and it is not deemed expedient to do 
this. 

The additional time allowed for this course during the 
coming year will be utilized for the further extension of the 
work along the same lines, and for the holding of recitations. 
During the past year the method followed in illustrating the 
lectures was that of large diagrams, which the students were 
not allowed to copy at the time of the lecture. Negatives, 
each containing four of these diagrams, were made by me, 
and these negatives were accessible to the students for the 
purpose of making blue prints from them. 

No charge for the use of negatives and printing frames was 
made, so that the only expense to the student was the cost of 
the blue print paper and the small amount of time necessary 
to make the prints. 

This system allows the student to give his undivided 
attention to the lecture and to the taking of written notes, 
wliile the blue prints may be inserted in the note books to 
accompany the written description. At the same time the 
labor of the department is confined to the making of the 
diagrams and the negatives. 

This system will be followed for the coming year. With 
the photographic laboratory which is to be established, it 
will be possible to further illustrate the lectures by means of 
lanterns. 

The laboratory will also greatly assist the making of dia- 
grams. 

The system of lecturing that will finally be adopted is yet 
undecided upon. 

( c ) The class of 1891 spent the six weeks of the spring 
term, as already stated, in the Marquette and Menominee 
regions. 
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The first two weeks were occupied almost entirely in mak- 
ing a survey of the Volunteer Mine at Palmer, Mich. 

The survey was designed to give practice in ordinary mine 
surveying and consisted in running a closed survey from the 
surface through an inclined shaft into the mine and connec- 
ting again with the surface by means of a vertical shaft. The 
computations and maps were afterwards made. 

The instruments were then returned to the school, and the 
class began the study of mining as practiced at the Lake 
Angeline Mine, near Ishpeming. For this work large note 
books were provided and the students were required to make 
sketches and notes, describing in detail the methods followed 
at this mine. 

The third and fourth weeks were thus occupied. 

The fifth week was spent in visiting other mines in the im- 
mediate neighborhood, where different systems of mining 
were followed. The mines visited were the Lake Mine of the 
Cleveland Iron Mining Co.. Barnum Mine, Lake Superior 
Soft Ore Mine, Buffalo and Queen Mines, Ropes Gold Mine. 

The sixth and last week was spent at the Chapin Mine, 
Iron Mountain, Mich., where underground and surface trans- 
portation and hoisting could be seen conducted on a much 
larger scale than elsewhere in this region. 

It will be my policy in conducting this work at the mine* 
in the future, to spend the first one and one-half to two 
weeks at some miifie well adapted for surveying in, and then 
to remove to a large mine to study in detail its operations, 
until the last week of the term. This hist week will be 
occupied in visiting for a day at a time different mines in the 
vicinity, noting, as far as possible, the peculiar characteristics 
of each. This is considered* to bt arbqtter method than to try 
and visit as many different mines as possible in the six weeks 
allowed. 
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• 2. PLANE SURVEYING. 

Plane surveying occupies two hours per week during the 
winter term and eleven weeks of field work in the summer 
term. 

This course was conducted during the past year in the 
manner explained in my last report, and the same system will 
be followed for the coming year. 

The class room work of the winter term is devoted entirely 
to the study of methods of making computations and maps. 
For this work “ Davies' Surveying” is used as a text-book. 

During the summer term surveying instruments and 
methods are studied, using Johnson’s and dearie’s books as 
guides. 

The surveys as published in the catalogue were executed by 
the class, excepting •* the subdivision of a section ” which for 
want of time was omitted. 

8 8. TOPURAPHICAL DRAWING. 

Instruction in this subject is given in connection with the 
surveying of the winter term, and practice is lmd in the draw- 
ing room during eight hours per week for eight weeks of 
the winter term This practice consists chiefly in copying 
standard sheets of topographical drawings, and of plotting 
surveys from the field notes. 

I 4. HYDRAULICS. 

Merriman’s text-book is still used for teaching this subject. 

It is hoped that during the coming year a collection of 
hydraulic machinery will be started. Such a collection would 
greatly increase the value of this course, which is now entirely 
dependent upon books and diagrams. 
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X. 

STRATI GRAPHICAL GEOLOGY AED PA LEOXTOLOG Y. 

Alfred C. Lane, Instructor. 

This course was given during the fall and winter terms of 
1890-91 to a class of six men, of whom only three were 
regularly in the course for the whole time. A sufficient 
knowledge of zodlogy and paleontology was given by lectures, 
— hektographed abstracts were a great help to the students — 
to enable them to read the prescribed parts of Geikie's “ Text- 
book on Geology,” with profit. Toward the end of the course 
the students showed considerable ability to assign fossils to 
their periods, and to indicate on blank maps the distribution 
of the important formations in the United States. The col- 
lections have had some valuable additions from D. A. McCord, 
Mrs. Blandy, and others. A large portion of the students* time 
was devoted to working on the labelled and unlabelled 
specimens in the collection, the same as is done in the course 
in mineralogy. 

The wall charts and geological maps, which are used in 
illustrating this course, should be hung like window curtains 
from the ceiling, so as to be both readily accessible and out of 
the way. 

The course was omitted in the fail of 1891, in order to com- 
plete the work in mineralogy. 

>%• 


XI. 

PETROGRAPHY. 

Alfred C. Lane , Instructor. 

This course was given during the fall and winter terms 
for three hours a week to a class of fifteen, of whom three 
were in the course only for part of the time. In addition. 
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private instruction was given to one pupil. The instruction 
was hampered in the beginning by delay in delivery of the 
microscopes beyond the time contracted for. It is also 
thought that more hours a week for a shorter time would 
sustain the interest better, and the course will in future be so 
given. 

The methods of instruction were given in last year's report. 
I have only to add, that synoptical tables have been prepared, 
and by previous publication in the “ American Geologist ** 
have been rendered accessible to the students at moderate 
cost. The hektograph has also proved very valuable in 
lightening the burden of note taking. The laboratory equip- 
ment is now practically complete and equal to any in the 
country, and tables have been introduced so as to give the 
ntmost economy of light. The only important apparatus 
yet wanting is a projection lantern, for which we are now in 
negotiation. 


Be. M. E. Wadsworth, 

Director of Michigan Mining School, 

Dear Sir: — I n accordance with the Statute I have the honor of 
submitting to you herewith a report of my Department, 

Respectfully, 

ROBERT IRWIN REES. 

§ 1. The number of books in the library of the Mining 
School is seven thousand six hundred and ninety eight, with 
about one-third as many pamphlets. Of these eighteen hun- 
dred and five are Congressional Documents, Michigan Legis- 
lative Documents, and a few other volumes on non-technical 
subjects, which have been received as gifts by the library* 
1%e remaining portion has been almost entirely obtained by 
6 



•58 REPORT OP DIRECTOR OR 

purchase. The reading room is well supplied with the cur- 
rent numbers of the leading scientific periodicals and techni- 
cal journals, the relumes as completed being bound and 
placed in the library for permanent use. Our subscription 
list now numbers one hundred and twenty-six. 

The choice of books has been made with a view to their ap- 
plication to the subjects taught in the school; and as the 
means have been very limited, only such purchases have been 
made as would bear most directly upon the needs of the in- 
structors in their several departments and of the students for 
reference. We have therefore a purely technical and scien- 
tific library in its strictest sense. 

(a.) The students are allowed as free use of the library as 
may be under existing circumstances. With certain limi- 
tations they are permitted to take any book from the library, 
except some of the more general works of reference. The 
issue of books has greatly increased during the past year, par- 
ticularly during the present fall term. There is one thing, 
however, which greatly detracts from the efficiency of the 
library, and that is the lack of knowledge on the part of the 
•students as to the contents of the library. It is the work of 
the librarian at present to endeavor to obviate this difficulty. 

(if.) To this end a beginning has been made toward the 
preparation of a complete card catalogue to which the stu- 
dents can have free access. But so much of the librarian's 
time has been taken up with his other duties, that the work 
in this direction has moved but slowly. It is hoped that it 
will lie completed by the opening of the fall term of 1892. 
The card catalogue, when finished, will be a complete dic- 
tionary catalogue, embodying in one alphabetical list a sub- 
ject, author, and a partial title catalogue. The system is 
based upon Cutter's “Rules for a Dictionary Catalogue." 
The books will also be classified and re-arranged on the 
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shelves so that a permanent shell number may be given to 
each book, and so that any book can be readily referred to on 
the shelves. When this work has been completed it will 
greatly increase the usefulness of the library. 

(c). While it will be seen that a fair beginning has been 
made towards the formation of a library, the collection of 
books which we now have is but a nucleus upon which to 
build a library such as the instruction given in an insti- 
tution of this character demands. As you have already said, 
“the library is the right arm of every teacher in the school,” 
and until they are given the means for the full exercise of 
this member, the instruction in all the departments will be 
much less efficient than it would be otherwise. The needs of 
all the departments in this direction are very great. The 
department of Mining Engineering is perhaps best supplied 
with works relating to its course; but there should be many 
additions made to the literature relating to the courses of all 
the departments. There is a particular need for large works 
of reference and some of the more important transactions and 
proceedings of scientific societies, and complete sets of scien- 
tific journals. As the march of science is steadily advancing, 
so is it necessary that every teacher of science should keep up 
with the pace; but in no way can he do so other than by having 
access to the literature upon the subjects to which be gives 
his attention. It is obvious then that the library alone can 
supply him this need. It will he seen how important is the 
function which a library of this character fills; for while each 
department has its own special courses to conduct, the library 
to a great extent embodies them all in one. It is therefore 
earnestly urged that in the future full provision be made for 
its growth, support and maintenance. 
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REPORT. 


To the Honorable , the Board of Control of the Michigan 

Mining School : 

Gentlemen : — The Director of the Michigan Mining School 
has the honor to submit to you the following report for the 
year 1891-1892, which will, in some respects be brought down 
to date. V erv respec tf u 1 ly , 

(Signed) M. E. WADS WORTH. 

April 3d, 1893, 

II. APPOINTMENT* AND REGULATIONS. 

During the past year J:he following changes have been made 
in the officers of the school or in their relative positions. 

Messrs. Kid well. Sharpless and Denton, were advanced to 
the rank of full professors in their respective departments, 
commencing September 15th, 1892. 

Mr. Carroll L. Hoyt, M. E., a graduate of Cornell Univer- 
sity, was appointed to the instructorship in Mechanical 
Engineering and Drawing, made vacant by the departure of 
Mr. Rowland. 

(a). A very serious loss to this institution was occasioned, 
last summer, by the resignation of Dr. Harry F. Keller, for 
personal and family reasons, which necessitated bis residence 
in the east. He had proved himself an excellent instructor, 
earnest, capable and trustworthy, and possessed of good 
executive ability. To him is due much of the rapid advance 
1 
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the school hm made in the past two years, and his departure 
from this institution is regretted by all. 

(})* Owing to the decision of the trustees of the University 
of Pennsylvania to give up the course in Mining Engineering* 
in that institution, this school was fortunate enough to secure, 
through the kind offices of Dr. Keller, the services of Dr. 
George A. Koenig as Professor of Chemistry. Dr. Koenig 
had had the general charge of the course in Mining Engineer^ 
ing in the University of Pennsylvania, and had had a long 
and varied experience both as a teacher and in practical work. 
Dr. Koenig is a graduate of the University of Heidelberg, and 
of the Mechanical Engineering course in the Polyteehnicum 
of Karlsrhua. He also studied in the University of Berlin 
and in the Mining School of Freiberg. He certainly has had 
a very broad and extensive education and experience, and the 
question of his success would seem to depend upon this 
problem, which has to lx* solved wherever any niau, old or 
young, is taken from one institution, and transferred to 
another. 

(c?). Can a teacher adapt himself to the changed conditions 
that surround him in a school new to him, and meet the needs 
of the latter and of its students? Barely, if ever, can success 
come to any one unless he can remold himself sufficiently to 
harmonize with his environment, a process that requires great 
care and labor if the change of location is made at a time 
when one is well on in middle life. If one can retain that 
power of adaptability, then success can la* considered almost 
certain. This requires that a teacher should familiarize him- 
self with the needs of the region in w hich his school is located, 
the constituency from which its pupils are drawn, the nature 
and thoroughness of their preparation, their home surround- 
ings and culture, their intellectual ability, their prospective 
work and station after graduation, their habits, etc. The 
instructor then should adapt Ids teaching to the previous 



MICHIGAN HIKING SCHOOL, 


3 


training of the pupils under him, and from that point lead 
them on, hy methods applicable to their intellectual capacity, 
to the place they ought to reach before they commence their 
life work. Every teacher must first place himself on a level 
with his pupils, if he wishes subsequently to lead them to, or 
to place them on, a higher plane than the one they previously 
occupied. 

12. STUDENTS IN THE SCHOOL, 

The Board lias reason to congratulate itself on the increased 
attendance upon the school during the past year, mb shown 
below in summaries of all the students in the school since the 
last session of the legislature. From these summaries it can 
easily be seen that Michigan furnishes by far the largest num- 
ber of the students. In 1 891-03, fifteen: 1893-03, twenty 
different countries and states were represented by pupils here 
which shows a decided gain in reputation of the school abroad, 
when we remember that in 1889-90 but seven states had pupils 
here. Of these Wisconsin has always had most, as her people 
are greatly interested in Michigan's mines. 

The average age of the student* can he seen, hy the table, 
to be quite high, being 31 to 33 years. This is an encouraging 
sign, as the work is of a high grade and requires the matured 
ability of a man rather than that of a hoy. 


(*/.) SC MM ARY, 

mi-jsuj. 

Graduate students . . 8 

Oaf* of 1802 2 

Chew* of 1808 10 

Claas of 1894 84 

Special students 18 

Total W 

BY COUNTRIES AND STATES. 

California 1 

Canada 1 
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Colorado.. - 2 

England * 

Idaho 1 

Illinois I 

Indiana . I 

< Upper Peninsula 34 1 * 7 

Michigan jJ^ rPea insula.. . 28) 57 

Montana. 2 

New York.... 1 

Ohio 1 

Pennsylvania 1 

Peru.. 1 

Utah.. 1 

Wisconsin. 6 

Total 78 


( b .) SUMMARY. 
18HZ-WW. 
April 3, 18011. 


Graduate students 3 

Glass of 1833., H 

Clam of 1894 m 

Class of 1895 38 

Hyieci&l students 11 

Total . m 


MY t iM NTRIKS AM) STATES. 


Alabama 1 

Canada 1 

Cokirado.. 2 

Cuba . X 

England 3 

Idaho . t 

Illinois 2 

Indiana.......... I 

i Upper Peninsula 411 ** 

Mk lugan. } Lower Peninsula 21 S ^ 

Minnesota.. . 3 

Mississippi ......... 1 
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Missouri.. 

Montana 

New Brunswick 

New Jersey 

New York 

Ohio 

Oregon 

Pennsylvania 

Texas 

Wisconsin 


1 

1 

1 

1 

1 

8 

1 

1 

1 

5 


Total 


m 


( C ♦) AVERAGE AGE OP STUDENTS. 


Special students 22 years. 

Class of 1894 20 1-2 years. 

Class of 1898 21 1-2 years. 

Class of 1892 24 years. 

Graduate students 24 yoarH. 

Average age of all students 23 1-2 years. 

April 8, 1898. 

Special Students „ 22 yearn. 

Class of 1895 21 years. 

Class of 1894 21 years. 

Class of 1898 28 years. 

Graduate Students. . 24 years. 

Average Age of all Students 22 years. 


The number of students enrolled brings the School up to 
about it* limit of capacity, a* only ninety to one hundred 
students can Ik? accommodated in the present quarters, and 
these only with difficulty. The number of the pupils has 
been kept down by rigid work, dismissals, etc. At no time 
during the first eleven years of its existence did the IT ni varsity 
of Michigan have as many pupils as the Mining School now 
has, and even as late as 1869 the Agricultural College had 
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fewer, although that institution had been established twelve 
years. The success of this School compared with others, has 
demonstrated the wisdom of its being located in a mining dis- 
trict, the excellent policy of its Board of Control, and shows 
that the practical nature of its course of instruction is 
approved by those that seek a mining engineering education. 

(d). Tables are here given showing the birthplaces of the 
students and of their fathers. These show that the majority of 
the pupils are of Michigan birth, but that New York, England 
and Canada lead as the birthplaces of the fathers. In like 
manner, if we consider the occupations of the fathers, the 
table diows that of the forty-six occupations by them, the 
farmers lead in numbers as they have done for several years. 

NUMBER OF STUDENT* HORN' IX EACH STATE OR COUNTRY. 

April 8, 1898. 


Alabama 1 

California 1 

Canada 5 

Culm 1 

England — 5 

Illinois... 4 

Indiana I 

Iowa 1 

Michigan 55 

Minnesota 5 

Mississippi.. 1 

Missouri ^ 1 

New Jersey I 

New York « 

Ohio. 8 

Oregon l 

Pennsylvania $ 

Wisconsin 4 
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April 8, 1888. 

Austria 1 

•Canada — 11 

England 14 

•Germany 7 

Ireland 4 

^Scotland (1 

.Sweden 1 

Total 44 

LJnited States. 

Indiana 1 

Maine 2 

Massachusetts 8 

Michigan 8 

New Jersey 1 

New York . 22 

North Carolina ... 1 

Ohio 1 

Pennsylvania * . . 8 

Rhode Island 1 

Virginia 1 

Vermont 8 

West Virginia 1 

Wisconsin 1 

Total . 48 m 

OCCUPATION" OF FATHER. 

April 8. im 

Banker - 8 

Book-keeper 2 

Batcher 1 

Carpenter * 4 

Chemist * 1 

Clergyman 1.... 2 

Clerk . - 1 

Copperrefiner I 
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Cotton raiser... X 

Deceased — .. — 8 

Engineer, stationary . 2 

Farmer. 11 

Insurance 2 

Jeweler. 1 

Journalist X 

Justice of the Peace — 1 

Laborer ; t 

Lawyer 4 

Lumberman 0 

Machinist 2 

Manufacturer 1 

Marshal.... 1 

Master mariner 1 

Master mechanic 2 

Mechanical engineer „ 1 

Merchant 7 

Millwright. 1 

Mining % 

Mining captain 2 

Mining engineer 1 

Mine superintendent & 

Mine surface laborer 1 

Overseer 1 

Physician 2 

Pol ice officer - t 

Railway agent 1 

Retired & 

River and harbor inspector 1 

Ship building t 

Steel manufacturer 1 

Superintendent railway mail service t 

Superintendent stone quarry 1 

Surgeon..... I 

Undertaker ; I 

Vessel owner * 1 

Wholesale confectioner | 

Total.... . .. flt 
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(/). Ninety-three schools have contributed students to this 
institution, and of these schools the Houghton High School 
has sent the largest number of any single school, 19; Lake 
Linden High School, 14; the Michigan Agricultural College, 
11; the Hancock High School, 10; and the University of 
Michigan, 9. 

By some the claim has been put forward that the Mining 
School would diminish the number of pupils from the Upper 
Peninsula of Michigan that would attend the State Univer- 
sity, but such a view does not seem to be well founded, for 
the effect -of the Mining School upon the Upper Peninsula 
has been to stimulate a more general interest in education 
here, so that the University had double the number of students 
from this region in 1891-92 that she had in 1885-86, the year 
before this institution was founded. Again, the State Uni- 
versity now has six accredited schools in the Upper Peninsula 
that send pupils to her on their diplomas, while, when the 
Mining School was organized, there was not a single such 
accredited school in the entire Upper Peninsula. 

NUMBER OF STUDENTS ENTERING FROM EACH SCHOOL. 


Adrian (Mich ) High School 1 

Albion (Mich.) College . 1 

Alma (Mich.) College. 8 

Alrnont (Mich.) High School 1 

Arcadia (Can.) College 1 

Ashland Centre (Mich.) Public School % 

Augustana (III.) College I 

Battle Creek (Mich.) High School t 

Bay City (Mich.) High School 1 

Beacon (Mich.) High School . - % 

Berlin (Germany) Mining School 1 

Bessemer (Mich.) High School 2 

Bonn (Germany) University - 1 

Calumet (Mich.) High School. 5 

Cambridge (England) University t 
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Chicago (flt) High School 4 

Chicago (HI.) Manual Training School* i 

Cincinnati (Ohio) High School „ , 1 

Cleveland (Ohio) High School.. t 

Clifton (Mich.) Public School 1 

Coaticooke (Can. ) Academy 1 

Colorado State University 1 

Constantine (Mich.) High School 1 

Crystal Falls (Mich.) High School 1 

Detroit (Mich.) Business University I 

Detroit (Mich.) High School 2 

Detroit (Mich ) Jesuit College 1 

DeVeaux (N. Y.) College 1 

Duluth (Minn.) High School 1 

East Houghton (Mich.) Public School . 8 

Edinburgh (Scotland) Normal School I 

Elmira (N. Y.) Free Academy 1 

Flint (Mich.) High School 1 

Fond du Lae (Wis.) Cathedral School 1 

Forest (Can. ) High School 1 

Franklin and Marshall College 1 

• Green Bay (Wis. ) High School t 

Hancock (Mich.) High School 10 

Hanover (Ind. ) College 1 

Howard University 1 

Helena (Mont.) High School 1 

Hillsdale (Mich.) College 2 

Houghton (Mich.) High .School 19 

Hudson (Wis.) High School 1 

Illinois State University 2 

Ionia (Mich ) IIi K U%chool 8 

Iowa Military Academy 1 

Iron Mountain (Mich.) High School 1 

Iron wood (Mich. ) High School 1 

Ishpeming (Mich. ) High School 1 

Jacobs viile (Mich.) Public School 1 

Jefferson City (Mo. ) High School 1 

Kenyon Military Academy l 

Lake linden (Mich.) High School 14 

If* Anas I Mich. V Hfcrh School. 1 I 
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Lansing (Mich.) High School * 1 

Lawton (Mich.) High School i 

Lehigh University 1 

Leslie ( Mich.) Public School 1 

Lima (Peru) School of Mines I 

Lucan (Can.) High School 1 

Marietta (Ohio) College 1 

Marquette (Mich.) High School 4 

Michigan Agricultural College , . . 11 

Michigan Military Academy 5 

Michigan State Normal School 4 

Michigan State University ft 

Milwaukee (Wis.) High School 1 

Menominee (Mich.) High School . . ... I 

Mississippi College 1 

Mobile (Ala.) Towl’s Institute 1 

Montana State College t 

Mount Herman (Mass.) Academy 1 

Newcastle (England ), Durham College of lienee 1 

Newport (Md.) Public School 1 

Norskdping (Sweden) High School 1 

Northern Indiana Normal School I 

Notre* Dame (Ind.) University 1 

Ontonagon (Mich.) High School 2 

Parlton (Eng.) High School 1 

Port Huron (Mich.) High School 2 

Portland (Ore.) High School 1 

Quincy (Mich.) High School 1 

River Edge (N . J . ) High School 1 

Rockland (Mich.) High School 4 

Salt Lake City (Utah) Collegiate Institute - . 1 

San Antonia (Tex.) Academy 1 

Stanton (Mich ) Union School 2 

St. John's (Montreal, Can.) School 1 

Tennessee State University 1 

Toronto (Can.) University 2 

United States Naval Academy * 1 

'Wisconsin State University - 0 


Total. 


... m 
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13, COMPARATIVE GROWTH OF THE MINING SCHOOL 

In presenting a statement of the condition of the Michigan 
Mining School today it seems proper to compare its present 
size and growth with those of other schools giving instruction 
in mining engineering branches. In order to do this there 
has been compiled, as far as our means would permit, a list of 
schools of prominence that give instruction in the engineering 
branches. 

In compiling the tables given here, serious difficulties have 
been met with, not only from the lack of a complete set of 
catalogues or registers of the different schools, but also more 
especially from the failure of many schools to designate in their 
catalogues the number of pupils in each course, and even when 
they do so designate them, it requires a long, laborious tabu- 
lation of each name marked by the various hieroglyphics — a 
fruitful source of error, and a labor the results of which show 
but little for the time it takes. Only two institutions of all 
those gone over do I remember as giving a convenient sum- 
mary of the number of students in each course — Lehigh Uni- 
versity and the University of Illinois. Lafayette College is a 
good illustration of the opposite extreme, as, without a single 
mark to designate them, she mixes in inextricable confusion 
her pupils pursuing Classical courses with those taking Gen- 
eral Science, Civil, Mining and Electrical Engineering. Of 
schools that do this for their Scientific and Technical students 
there may be cited the Sheffield Scientific School, the Case 
School of Applied Science, the Colorado, South Dakota, and 
Missouri State Schools of Mines, and Vanderbilt University. 
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COURSES IN ENGINEERING, ETC, 


Nam* of School 


Case School of Applied Science : 
Civil ' 

ISfcii-:::::::::::::: 

Elect rical 

and four other courses. . I 

College of Montana : 

Civil 

Mining 

Chemistry.. 


Cottage of New Jersey : 


JfviL..- 

Electrical 


Colorado State School of Mines :| 

Mtatn*”"" 1 i 

Electrical .. 

Metallurgy 
General j 

Cornell University : 

Civil. 


- ! 94 


Mechanical. 
Sect 


;iectrlcal . 
Lafagst^ColLege : 


Lehigh University : 


Evil 

Mining. 

Mechanical . 
Electrical... 


Michigan Mining School : 


Michigan State Agricultural 
College: 

Mechanical j 


Missouri School of Mines : 

as? — 

Mechanical 

Preparatory, etc. 

Ohio State University : 

Itit 

~ ng v . 


Electrical. 
Pnrdne University : 


28 ! 80 


28 


12 


I i 

$ $ 

lit 


108 


56 


40 


66 
10 ! 


• I ... 4 

J 84 


184 j 187 
174 ! *U 

m ; *u 


1*8 118 
88 6 2 

88 i 88 
76 91 

85 66 

us j w 


80 


16 


87 


88 


187 


18 


188 

889 

867 


164 

84 

105 

145 


78 n 


& 
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Without entering upon invidious comparisons, the only cri- 
terion that at present can be taken with regard to the relative 
standing of schools in the various engineering courses, is the 
number of their students in those courses. Owing to the very 
different methods of grading students, this method of compar- 
ison is not always just, as some schools separate on entrance 
their students that take the different courses, while others do 
not make this distinction until the commencement of the sec- 
ond or third year; also the various difficulties enumerated pre- 
viously may deprive some schools of their just and proper 
place in the schedule. Assuming as leading schools in engi- 
neering subjects all those that have over fifty pupils in any one 
of the engineering courses, the following tables give the rela- 
tive standing of those schools, it is hoj>ed that the officers of 
these schools mentioned and of other schools not named will 
send to the Director of the Mining School their past cata- 
logues, and corrected lists showing the exact number of pupils 
there have been each year in each technical or engineering 
courses given in their respective schools. The statistics so far 
compiled indicate that, on the whole, institutions, like men, 
that devote themselves to some specialty, are more successful, 
than those that cover a wider field of instruction: also that iu 
those schools that attempt to teach several branches of engi- 
neering there is a tendency to run more exclusively to one 
single course, while the other courses are more or less 
weakened. 
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CIVIL ENGINEERING 


Name of the School. 


1 Rensselaer Polytechnic Institute. 185 ’91-82 

2 Lehigh University ... 154 *92-93 

8 Cornell University 196 ’92-98 

4 University of Michigan 96 *91-92 

5 College of New Jersey 98 *91-92 

0 Columbia College School of Mines 92 *92-93 

7 University of Illinois / 87 *91-92 

8 Massachusetts Institute of Technology 81 *91-92 

9 Purdue University 69 *92-93 

10 Ohio State University 59 *91-92 

11 University of California 52 *91-92 




MINING ENGINEERING. 


£ 

3* Name of the School. 

jfi 


1 Michigan Mining School 

2 Lehigh University 

8 Columbia College School of Mines 



! 92 ’92-08 

! 64 ’92-98 

I 62 ’92-98 

! 


mechanical engineering. 


Name of the School. 


*■ 

1 Cornell University 

2 Stevens Institute of Technology 

3 Bose Polytechnic Institute 

4 Michigan Agricultural College.. 

5 Worcester Polytechnic Institute 

6 Lehigh University 

7 Massachusetts Institute of Technology 

8 University of Illinois. 

9 Purdue University 

16 University of Michigan 

11 Uidversityof Pennsylvania. 
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ELECTRICAL ENGINEERING. 


Name of tliv School. 


1 i Cornell University 

2 i Lehigh University 

3 Purdue University 

4 Massachusetts* Institute of Technology 

5 Ohio State University 


If 

'si 

11 

si 


** * 

257 

’92-93 

’92-93 

155 

122 

’92-93 

105 

’91-92 

53 

’91-92 


As we have not here the data for the same year in eu»ry 
ease, the relative position of some of the schools might he 
changed if their students for 1892-113 were known, and many 
other schools might be added if the statistics concerning them 
were at hand. So far as the schools that give instruction in 
Mining Engineering are concerned, our lists give all of 
them that arc of any importance. 

From these tables it can readily he seen that the Michigan 
Mining School stands in advance of ever} other school in the 
Unit'd States in the number of pupils in Mining Engineer- 
ing, and has stood in advance for o\er two years, and is well 
up, even with most of the schools, in the number of students 
that they ha\e in an\ other single engineering course, (t may 
be thought that this increase of pupils in the Michigan Min- 
ing School is due to lower requirements for admission or 
easier work subsequently, but such does not apjiear to be the 
case, for the School increased its requirements and lengthened 
its course in 1889, and will do so again m September of this 
year. Such changes temporarily diminish the number of pupils, 
bijt the result in the end is greatly to increase their number* 
(a). The following facts will nerve to show tlmt the grade 
of instruction and discipline is not below that of other schools 
that are considered to be of a high grade. 


2 
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First — Student* coming from other Mining Engineering 
schools to this one find that, as a rule, one year in other 
schools will only count them for about one-half year here. 

Second — Out of thirty-four men that, less than three years 
ago, were in line to graduate this year, it is morally certain 
that not more than seven or nine will get through. 

Third — Since September, 1890, there have been dismissed, 
suspended, requested to leave, or gotten rid of intentionally 
in some way, twenty -seven pupils, almost one-seventh of all 
the students that have ever been enrolled in the School from 
its commencement to the present time. 

Fourth — In its required hours of work, its four terms a 
year, its short vacations, and its practical work, its present 
three years 1 ' course is the equivalent of the four years' course 
in many of the schools. 

(/>) Unless the present Legislature makes adequate pro- 
vision for the increase of students in the School the number 
of the latter will have to he kept down, a result which it is 
hoped, will he effected by the lengthening of the course, and 
and by the greater stringency in the requirements for admis- 
sion. such as age, etc. Otherwise a selective process, more 
rigid than at present in force will have to he adopted at the 
School, which will leave there only those most likely to 
profit by the course of instruction. 

Experience has forced the Faculty to he more rigid in dis- 
cipline with each succeeding year, ami to insist that every 
student in the School shall attend strictly to the work required 
of him, and conduct himself in a proper manner, or else close 
his connection with the School. The rapid advance of Jjie 
institution in numbers and the fact that no student has ever 
left it of his own motion to pursue a course in Mining Engi- 
neering elsewhere, until he had completed the course he had 
entered upon here, speaks strongly for the fact that the die- 
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cipliue and the course meet with the general approval of the 
students themselves. 

For many reasons the Director would prefer to adopt the 
German university method, and allow every properly prepared 
student to enter and remain as long as he wishes, without any 
further restriction than that when he desired to graduate, he 
should pass a thorough examination in all the studies required 
fora degree. Some day this plan can be adopted, hut it: is the 
unanimous opinion of the Faculty, that, considering the 
average proficiency of the students now in the school, arid the 
training they received before entering it, considering also the 
present condition of education in t his country, the time is not 
rij*e for this step in the Mining School, although the Director 
thinks that in some other engineering schools such a course 
could be adopted with advantage. 

8 4. OKAM’ATKK. 

Every effort has been made to make the instruct ion thorough 
and practical, so that tin* students, on graduation, should he 
fitted for their future work. This has been done to some ex- 
tent, as very many men now in position# of trust and responsi- 
bility in the Michigan mining regions are either graduates or 
else have nearly completed their course here. All graduates 
are engaged in engineering or in allied professional work or 
studies, except two who have been debarred on account of ill 
health. The number of graduates thus far is twenty-two, hut 
beside these the school should be credited with a number of 
others who have almost completed their course, and who are 
engaged in mining and allied work. Of these there are three 
that have only to present an acceptable thesis to receive their 
degrees, ami six that have only a little work to do I adore the 
degree can be given. There are also many others that have 
taken special courses to adapt them to the special work they 
now do, and whose support is derived from the practice of the 
education they received in this institution. 
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Below is given a list of the graduates and their positions so 
far as now known; the effort is made to keep track of every 
man, to watch and take pride in his advance. 

GRADUATES. 

1888. 

Name, Residence and Occupation. 

Harris. John Luther, S. B Quincy, Mich. 

Mining Engineer, Quincy Mine. 

Longyear, Edmund Joseph, S. B . ..Merritt, Minn. 

Superintendent of the J. M. Longyear explorations on the 
Mesabi Range. 

Parnall, Samuel Alexander, S. B Ishjpeming, Mich. 

Chief Mining Engineer, Cleveland and Iron Cliffs Mining Co. 

Fauna ll, William Edward, S. B .. Ithaca, N. Y, 

Electrical Engineering, Cornell University. 

Rkid, Wiluam Joseph, S B Boston, Mass. 

Header, James Benjamin, S. B Hancock, Micb. 

Civil and Mining Engineering, I^ake Sujierior Redstone Co. 

Urkn, William John, S. B Hancock, Mich. 

Civil Engineer, Mineral Range and Hancock and Calumet Rail- 
roads, and County Surveyor. Houghton County. 

1889 . 

Croze. Walter Wilfred Joseph, 8. B Negaunee, Midi. 

Chief Mining Engineer, Jackson Iron Company. 

FaRWKll, Paul. S. B Anaconda, Mont. 

Assistant Chemist, Anaconda Mining Company. 

♦Fkrinu, Herman Wiluam, S. B Everett, Washington. 

Civil anti Mining Engineer. 

♦Haas. Jacob, S. B. Everett, Wash. 

Civil and Mining Engineer. 

*Hm Graduates of IHOftTor the Hecond Degree, 

Hoatson, John, 8. B Butte City, Mont. 

Mining Captain, Silver Bow Mine. 

Pryor, Reginald Ch apple, S, B .Houghton. 

Civil and Mining Engineer. 

1890. 

Daniel, Jorhua, S. B Great Falla, Moot. 

Assayer, Boston and Montana Consolidated Copper and Silver 
Mining Company. 

Drake, Frank, & IL. -..Iron Mountain. 

Chief Mining Engineer, Chapin Mining Company. 
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FUSING, Herman Wm„ S. B m E M Everett, Wash 

Civil and Mining Engineer. 

Haas, Jacob, 8. B„ E. M. Everett, Wash. 

Civil and Mining Engineer. 

Hodgson, William Adams, S. B Houghton. 

Sutton, Linton Beach, S. B.. Palmer. 

Mining Engineer and Chemist, Volunteer Mine. 

Wakefield, Arthur Albert. 8 . B Hurley, Wisconsin. 

Civil and Mining Engineer. 

1891. 

Bossert, Otto Henry, E M Freilwrg, Saxony. 

Mining Engineering, Bergakademie. 

Dengler, Theodore, E. M Houghton. 

Mining Engineer, Atlantic Mine. 

Fink, Edward, E. M ..Milwaukee, Wis. 

Chemist and Metallurgist, Geo. W. Goetz A Company. 

Lawton, Nathan Oliver, 8. B . Iron wood. 

Chief Mining Engineer, Penokee and Gogehie Development 
Company. 

No pupils graduated in 1892. although several should have 
done so, as their course was entirely completed except the pre- 
sentation of a satisfactory thesis. 

The diminished number of graduates is not due to a decad- 
ence of the School, but to the fact that the class that entered 
in September. 1889, and that should have graduated in 1892, 
was very small because of the change in the course at the time 
of their entrance, the then unfurnished and unequipped state 
of the Mining School building, the increase in the require- 
ments for entrance, etc. Further, with the lengthening of 
the course, the amount of work and the difficulty of graduat- 
ing were increased. 

(<*) The following list gives the students, and the occupa- 
tion of each, who nearly completed their course, and who by a 
little personal effort on their part should l>e enrolled as grad- 
uates, as in Severn! cases only the thesis is wanting: 

Close. Fred Baulky Hancock, Mich, 

Civil and Mining Engineer. 

Colwell, Alfred Bundy ..Negaunee, Mich. 

Chemist and Assistant Mining Engineer, Queen-Buffalo Mine, 
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Dyer, Holmes Hayward..* Ishpeming, Mich. 

Assistant Mining Engineer, Cleveland and Iron Cliffs Mining 
Company. 

Graves, McDowell Panama. C. A, 

Assayer and General Engineer. 

Hodgson, Joseph H.... * Stevens, Arkansas. 

Hoop and Stave Manufacturer. 

McDonald, Ronald II. Dollar Bay, Midi. 

Chemist, Tamarack-Osceola Copper Manufacturing Company. 

Meads, Alexander Parker ...Ontonagon, Mich. 

Draughtsman, Diamond Match Company, 

Palmer, Edward Vohk .Negaunee, Mich, 

Chief Mining Engineer, Queen-Buffalo Mine. 

800TT, Dunbar Doolittle Ironwood, Mich. 

Assistant Mining Engineer, Penokee and Gogebic Development 
Company. 

« ft. CHANGES IN THE COURSE OF INSTRUCTION AND REQUIRE- 
MENTS FOR ADMISSION. 

In September, 181$, a number of changes will go into 
effect, the most important of which will be given below. 

(«). The length of the course will be increased from three 
to four years, because it has been found that the present 
course is too difficult for the average student to cover in the 
specified time. This increase of time enables the same sub- 
jects to be given in a more elaborate and letter form, as well 
as provides more fully for practical work, thus making the 
course better adapted to the needs of the mining engineer. 
The lengths respectively of the school-year and of the terms 
will remain the same as now, so also will the number of hours 
that the students will he employe* 1 each day remain the same, 
except that during the Freshman year they will be reduced to 
six hours, owing to the amount of outside work that is required 
of the students that year. The degree of Bachelor of Science 
will be again introduced and conferred upon all that complete 
the first three years of the course. This is done because it 
lias been found that there is an extended demand for a three 
years’ course in Mining Engineering, that will enable one to 
do most of the work that falls to the lot of the average engineer* 
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This demand is apparently due to the fact that the circum- 
stances of many young men require that the latter should 
engage in their life work at as early a date as possible, while 
others have not the ability to complete the higher work 
demanded of those studying for the degree of Mining 
Engineer. These have been deemed sufficient reasons for 
arranging the course of study in such a manner that a young 
man may graduate in three years, if desirable, and yet may 
have covered sufficient ground to enable him to do the average 
work of a Mining Engineer well; in fact, the student who has 
taken the first three years iu the Mining School has in reality 
done as much pertaining to his profession as is done in most 
courses of Mining Engineering, in the alloted four years, even 
if he has not done more. 

The fourth year added to the course contains the higher 
professional studies and leads to the degree of Mining Engineer 
for those who have completed it and presented a satisfactory 
thesis. It is thought that this arrangement will remove many 
of the practical difficulties the School has been obliged to 
contend with in its course of instruction, and meet the needs 
of students better than the present course of three years. 

(b). As a result of the past experience of the Mining School 
it has been thought advisable not to admit into the regular 
course any one under twenty years of age unless he shall have 
completed a regular course in some good high school or 
academy, while for special students the age has been raised to 
nineteen years. It has further been specified that for the 
regular course no student will be allowed to enter with any 
other conditions than Astronomy and Book-keeping; and also 
that all special students shall take sufficient work to occupy, 
their time. 

{<?). The course of instruction would be greatly improved if 
it could offer various electives in, at least, the third and 
fourth years, to enable the students to specialise to a greater 
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extent than is done at present in the regular course. This 
the School can not do at this time as the present work taxes 
the time and strength of the Faculty to the utmost, and no 
electives could well he afforded except by increasing the 
teaching force in the lines of the higher and more advanced 
work. 

• 6. NEEDS OF THE MINING SCHOOL. 

The chief wants of the School in the line of additional 
teaching force are in the direction of the cheaper grades of 
work, i. e., assistants or instructors to help out the professors 
in their increased amount of work due to the larger number 
of pupils and the greater length of the course. In addition 
to the assistants now employed, one is needed in Chemistry, 
one in Physics and one in the practical work in Mining and 
Mine Surveying. 

(a). At the present time Professor Haynes, in addition to 
his duties as professor of Mathematics and Physics, performs 
those of Secretary of the Faculty. This is too much for any 
one man to attend to in a proper manner. The remedy, if 
we consider the constantly increasing number of pupils, 
would appear to be reached by making him professor of 
Mthematics only, and dividing the Freshman class into two 
divisions for their mathematical recitations, thereby insuring 
better work. This with work in the Physical laboratory in 
the spring term would occupy all his time, and enable steps 
to be taken to put the department of Physics in accord with 
the other practical work in the School. The instructor of 
Physios in the Mining School ought to be some one who 
has had a thorough engineering training and thoroughly 
understands and appreciates those parts of Physics that bear 
upon and are of use in the other studies of the course. 

The present Secretary of the Faculty can not give the 
personal attention to the records, so as to see that the refla- 
tions are carried out in each case where conditions are to be 
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made up or various rules are to be enforced— matters that 
should always be promptly brought before the Faculty, unless 
the rules are to fall into contempt Hence the secretaryship 
of the Faculty should be given into the hands of the clerk or 
a general secretary of the School, and the department of 
Physics, partly at least, placed in the charge of another 
instructor. 

( b ) . As the present clerk and librarian closes his connec- 
tion with the School this year, an opportunity is offered to 
readjust the duties of this position and unite* them with 
others so as to make the effective work for the School very 
much greater, without any material increase in the expenses. 
The present clerk lias done his work well and efficiently, and 
if he remained his duties could be so adjusted that the ends 
sought should be attained. 

(c) . The one great weakness at present in the School is in 
the work that centres about the Treasurer, Purchasing Agent, 
Clerk, Librarian, Requisitions, etc. The difficulties here 
have arisen on account of the business of the Mining School 
growing far more rapidly than was expected, and much faster 
than the provisions for taking care of it have grown. At the 
time the Treasurer was appointed, the business was small and 
could easily be handled, but with the rapid growth of that 
official’s private business and the great increase of that in the 
School, the work in the Clerk’s, Treasurer’s and Purchasing 
Agent’s departments has been in a deplorable condition. 
This has been going on for over two years, with refloated 
remonstrances on the Directors part, with promises and 
repeated promises made that it would be remedied, which 
have not yet been carried out, until the Director feels that he 
would be culpable unless he brought this directly to the 
attention of the Board, as the financial management of the 
School is not at all under the Director’# control. 

In making the statements that he does, the Director does 
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not wish to be considered as reflecting upon the Clark, Treas- 
urer and Purchasing Agent, as he considers them honest and 
capable officials, but that the methods, arrangements, times 
of attending to payment of bills, etc., are not such as the 
present importance to the School of the prompt and rapid 
handling of its business demands. 

The chief complaints made are the delays in the payment of 
bills and the adjustment of accounts, and delay in orders. 

It is common to have bills run three, six, and twelve months 
or longer, after they are due and after they have been properly 
avouched for by the Director for payment. In order to 
save the funds of the School many of its purchases are made 
at reduced rates, on condition of prompt payment, conditions 
in the fulfillment of which so much difficulty has been found 
that the credit of the School has been seriously impaired, and 
it is now cut off from purchasing at some of the best houses, 
while it appears the discounts given have been materially cur- 
tailed. This stab? of affairs leads to the sending of repeated 
drafts on the School, drafts on the Director, repeated dunning 
letters to him and even threatened suits, although he has 
nothing whatever to do with the payment of any bills for the 
School. In order to try to remedy this state of affairs the 
Director has ordered the Clerk to freely give his time to the 
Treasurer, although the former official was greatly needed 
at the School, and lu* has thus been unable to attend to his 
necessary duties on account of from half to two-thirds of his 
time being taken up in attending to accounts, requisitions, 
bills, etc?. Very much of the time of the Director and of the 
instructors is taken up in attending to dunning letters and to 
Other business that does not properly belong to them, and 
ibis seriously interferes with their attention to the duties 
that properly devolve upon them, and causes the School to 
suffer thereby. 

The time taken from the various officers of the School, the 
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derangement of its business, its increased cost on its purchases, 
and the delays in its work produced by neglect of sending 
orders at the proper time, the Director estimates as causing a 
direct loss to the School of between one and two thousand dol- 
lars each year. 

The condition of affairs relating to the general duties of the 
purchasing agent and the general method of making purchases 
and obtaining requisitions are hardly more satisfactory than 
the previously mentioned subjects. The purchasing agent at 
present claims (and accepted the position on that claim only) 
that he should be looked upon simply as a clerk without any 
responsibility in the matter beyond sending out the orders, 
after proper requisitions have been put into his hands by the 
School officers. The agent certainly should look carefully 
into all questions of purchases, assume a certain amount of 
official responsibility for them, and see that they are made 
with proper restrictions in the best and cheapest market, (’are 
of this kind would result in sufficient saving for the School to 
nearly if not entirely pay his salary. Further, the purchasing 
agent ought to be someone attached wholly to the School, and 
not dependent at all for his livelihood on local patronage, but 
only upon the question of how well and faithfully he does his 
duty by the School, and how valuable and efficient an officer 
he can become. 

(d.) The present method of getting out requisitions is cum- 
bersome, wastes valuable time and serves no useful purpose, 
but allows everyone to escape from direct responsibility. The 
method was perhaps good enough in the earlier days of the 
School when the business was small, but as it is now, when the 
business is large and constantly increasing, and the members 
of the Executive Committee widely scattered and frequently 
absent, it leads to most vexatious delays, in endeavoring to get 
access to the members of the Executive Committee, who are 
busy men and burdened with other and far more pressing cares 
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ol an entirely different nature from those pertaining to the 
School. 

The Director has not seen any saving or advantage obtained 
by the present system, but on the other hand has seen much 
loss, and friction. 

The system adopted in the State University of selecting a 
few officers, whose offices are contiguous and who have a per- 
sonal and direct knowledge of the needs of the institution, and 
making them directly responsible to the Board for the requisi- 
tions and purchases, would be an improvement upon the sys- 
tem now in force here. 

(i e .) The Director in the discharge of his duties has endeav- 
ored to ascertain in what way he could in the future do the 
School the most good, and finds that it is apparently in the 
way of giving more instruction, rather than in giving more 
time to the minor duties of his office. In response to this 
conviction he desires to give more and better instruction to 
the pupils, although lie has made many improvements in that 
direction in the past year. In order to accomplish this better 
in the future he needs relief from certain portions of the work 
he now docs, i. e., the detailed preparation of the catalogues, 
which he has heretofore done, the preparation of statistics, 
various articles, etc., demanded for the Legislature, for his 
reports, and for various other purposes. 

The Director does not wish to escape from attending to the 
general direction of h|s work, but thinks that when be has 
laid out the ground, he ought to have assistance of suffi- 
cient intelligence so that the details can be properly attended 
to by another and leave him to give his time to work that 
others cannot do, and which is really of more advantage to 
the institution. He considers that his employment in doing 
the work that much cheaper help can do, as soon as the needs 
are pointed out, is not economical for the institution. 
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(/). The remedies for the various evils, the Director 
thinks, lie in the following steps: To unite the salaries of the 
Treasurer, Purchasing Agent, Clerk and Librarian, and 
appoint one or two competent persons who shall have their 
offices in the School building, as is customary and where they 
should be. One, at least, of these parties, should have a good 
knowledge of school work and literary and business ability, 
and should serve as secretary of the School and Faculty, tat 
charged with the records of the School, see to it that the caws 
of all delinquent or conditioned students are brought before 
the Faculty, and attend to various duties that would properly 
devolve upon him. One competent man, if given good cleri- 
cal help, could attend to all the duties here enumerated, if 
the business were consolidated and the present onerous 
method of obtaining requisitions changed to the more rapid 
and convenient system in vogue at the State University. 

(g). Experience shows, that for the subordinate positions 
letter results are obtained, on the whole, bv employing in a 
school the graduates of that school than by engaging the inex- 
perienced graduates of other institutions. As a rule, the 
latter approach their work with the feeling that the school 
from which they graduated is the only one which properly 
does its work, and rarely do they realize or take? into consider- 
ation the different conditions or situation of the School to 
which they are called. 

Hardly ever do they show, at first, any ability to under* 
stand their changed surroundings and endeavor to 
accomplish that for which they are employed, hut rather 
think that their duty consists in endeavoring to make their 
present situation conform to the peculiar conditions of their 
alma mater. In time they learn what they should, but the 
experiment of teaching them is a costly one for the institu- 
tion that has to depend upon such assistance. 

By taking the recent graduates of any school for assistants 
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in that institution, than this feeling toward their mother 
institution renders them very valuable, as they have been 
trained in the desired methods and work, which training 
generally has to be given to the graduates of any other school 
during the time they are serving as assistants. 

(h) . Some kind of a partial or entire endowment is greatly 
needed for the Mining School, to remove it from its entire 
dependence upon legislative aid, and also from the peculiar 
situation it finds itself in every two years on January first, 
without a single dollar to pay its running expenses, but must 
depend upon its faith or hope of what a legislature not then 
convened will do. 

The highest standard never will and never can be obtained 
in a school situated so as to be at the entire mercy of the 
political winds. 

A productive endowment of one million dollars would enable 
it to do its legitimate work as a mining school, provide its nec- 
essary buildings and equipment, in time, and in time if wisely 
managed stand in the van for thorough, high and hard work. 

(i) . The Director again calls attention to the need of a 
gymnasium, etc., for the use of the students. They need it 
not only for their physical but also for their moral health. 
Where mental work is so severe as it is at the Mining School, 
relaxation of some kind becomes absolutely necessary, or the 
mind or health will break. If pure and healthful relaxation 
is provided, then muc| is gained; for if no other place can be 
found the student will surely seek the bar-room, saloon and 
gambling ball. In no way can so much be gained for the right, 
it seems to the Director, as in provision made for enobling, 
healthful and attractive recreation for the young student. 

IT. APPROPRIATIONS. 

On account of the increase in the number of students and 
of the lengthening of the course of instruction, it has been 
found nec3ssary that an additional building should be erected 
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upon the grounds belonging to the Mining School. This 
building it is proposed to use for the Machine Shops, Testing 
and Electrical Laboratories, the Mining Engineering labora- 
tory, the Drawing Room, and for the boilers, engines and 
fuel. 

In the present building there are but two recitation rooms 
large enough to accommodate the present entering class, and 
no room large enough to have all the students assemble in for 
any purpose whatsoever. Part of the laboratories also are too 
small to accommodate classes of the size that the school now 
has. Every available foot of room is occupied, and the limit 
of expansion of the number of students is nearly reached, 
unless further accommodations can be given. It is proposed 
to do this by erecting the. building specified; to fit up the 
present Machine Shops and Assay Laboratory for a Physical 
Laboratory and for recitation rooms; to fit up the present 
Drawing Room for a Library, using the smaller recitation 
rooms adjacent for offices, reading rooms, etc.; to equip the 
present Physical Laboratory as a general lecture room; the 
present Chemical Lecture Room for laboratories for advanced 
work, and to make such other changes as may be necessary 
for the accommodation of the students. 

A Metallurgical Laboratory is very much needed, as stated 
in former reports; but it has been decided, on account of more 
pressing demands, to leave this to subsequent years. I would, 
however, earnestly commend to your attention the Report of 
the Professor of Metallurgy. 

The amount of money needed for the Engineering Building 
will be 330,000, with 312,500 to cover the equipment, expenses 
of moving, and for repairs and alterations needed in the present 
building. 

The need of the new building is well shown in the report 
of the Professor of Mechanical Engineering, and I would 
refer you to that in order to avoid repetition. 
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A very pressing need has been found to be a residence loir 
the chief executive officer on the school grounds, as it is 
impossible to find any building suitable for that purpose 
nearer than a mile from the grounds* There is no institution 
in the country of standing, no mine or business enterprise of 
prominence, no church that does not provide something for 
its chief executive officer. It is impossible for any one to 
obtain the comforts of home, retain his health, or do his work 
as he should, with such a constant pressure of care and work 
as the Director has, when a boarding house is all that can be 
obtained in the vicinity of the School at the present time. 
This prevents his attending to many of the duties that natur- 
ally devolve upon him, and seriously interferes with his work 
and health. 

On account of the greatly increased number of students 
that take the work in the Physical laboratory, an increase in 
its equipment is essential, if the work is to be properly done, 
and the sum of 14,000 is asked for this. 

The estimated current expenses of the Physical and Mathe- 
matical Departments are estimated at %1,000 for the two 
years, or the same as in past years, although the number of 
students has greatly increased. 

In order to keep up the Library to any useful point, the 
valuable periodicals need to be bound and the important new 
works added as issued. There is no attempt made to make 
the Library anything except the special technical one that the 
needs of the institution demand. For these purposes and to 
keep up the Reading Room, the smallest mm that can be got 
along with is $5,000 for the two years, although that is 
less than the expenditures of previous years, and much 
more is needed. Attention is called to the report of the 
Librarian. 

In the Chemical Department additional permanent equip* 
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men t to the amount of 1500.00 is required, while the running 
expenses for supplies, repairs of balances, etc., demand some 
$3,450.00, or an amount less than the estimates for two years 
ago. 

In the ore dressing work or stamp mill, additional apparatus, 
lecture specimens, and drawings are asked for to the amount 
of $1,200.00. This is for permanent equipment, while for the 
two years $2,400.00 will be needed for the current expenses 
for fuel, ores, freight on the same, mercury and other chemi- 
cals, and for repairs and additions to the mill. This is an 
increase, due to the increased amount of work now done in 
that department, as the estimate includes the running expenses 
for the metallurgy. 

In the Metallurgical Department the sum of $000.00 is now 
needed for lecture specimens to be added to the permanent 
equipment. 

In Assaying the current expenses are estimated at $800.00 
for the two years to supply the necessary fuel, ores, crucible 
reagents, repairs to furnaces, etc., or a lower estimate than 
iormerly. 

The Photographic laboratory needs additional permanent 
equipment to the amount of $400.00, and $500.00 for the two 
years for current expenses. This laboratory has become essen- 
tial to the work of the School in supplying the illustrations, 
diagrams, etc., that are needed in the lectures, particularly 
those given in the Departments of Metallurgy, Assaying, Ore 
Dressing and Mining, and therefore needs an appropriation 
larger than before. 

Drawing, Mechanical and Electrical Engineering, need for 
running expenses at least $1,200.00 for the next two years. 

The Department of Mining Engineering needs $#5.00 for 
additional permanent equipment, and $1,280,<K) for its oper- 
ating expenses during the two years. 

In Petrography additional permanent equipment to the 
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amount of 1380.00 is needed, while for running expenses 
3X30.00 are required for the two years. 

The Mineralogio&l Laboratory asks for but 3175.00 for the 
two years, a sum very much less than previously required. 

For the insurance, especially if the new building is erected, 
at least 33,500.00 should be obtained for the next two years, 
as neither the State nor the Board of Control can afford to 
allow the property of the State to remain uninsured. There 
is already collected in the buildings of the present institution, 
with the buildings themselves, property amounting to 3100,- 
000.00. A fireproof safe is also very greatly needed to preserve 
our records and other important and valuable property in case 
of fire. 

The estimate for freight, drayage, catalogue, postage, print- 
ing, etc., is 32,000.00, an amount much less than we pre- 
viously asked for. The care of the grounds and the water 
supply it has been found necessary to increase. 31,000.00 are 
asked for, for the next two years. 

In order to supply unforeseen contingencies and also to 
provide for numerous subsidiaries which cannot be estimated, 
the sum of 35,000.00 for the two years is asked. For the gen- 
eral contingent expenses and to meet unexpected demands 
upon the School such a fund is always allowed every institu- 
tion, as no estimate can cover everything or can always pro- 
vide for the contingencies of two years. 

The estimate for the fuel and lights has been increased by 
3300.00 on account of the necessary additional heat and light 
if the new building is erected. 

The present position of the boilers is not only a menace to 
the property of the State, which, as previously stated, amounts 
to some 3100,000.00, that can readily be destroyed by fire, but 
it is also a menace to the lives of every teacher and student in 
the building, as long as the boilers remain there. Every effort 
is made to guard against explosion or fire, but the dangers are 
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such that they cannot be provided against in all cases. The 
Assay Laboratory is also another serious danger, especially 
with the present necessity of using the Laboratory as a car- 
penter shop during the winter season. This greatly increases 
the danger of fire. It is desirable to have the fire risk reduced 
to a minimum, and if the boilers should explode, that they 
should be in a position to do no harm excepting to their own 
shed, and not to the other buildings of the School and to the 
lives of its students and employees. 

(a.) The salaries for the present officers remain on the 
same scale at present without any increase, with the exception 
of some small changes in the wages of the minor or subordin- 
ate afficers, who are entitled through their services to some 
additional compensation and who are unwilling to remain 
without it. 

Some additional assistance is asked in order to accommodate 
'the increased number of students, and the increased business 
of the School. This assistance however, is intended to be in 
the form of laboratory instructors and assistants, etc., and is 
only asked because it is absolutely needed, owing to the 
increase in the number of students. 

For the salaries, then, for the two years the sum of #46,- 
060.00 is asked. 

As soon as practicable the salaries of the professors ought 
to be raised, as they are lower here according to the expenses 
and to absence of almost everything that makes a teacher’s 
life endurable, except hard work. This is one reason why 
the Director has labored so hard to see that each one should 
have in his department the means of doing his work well, for 
if this were denied, there would be nothing left to bind any 
teacher to his situation. It is the good men that, as a rule, 
axe driven away by small salaries and uncongenial surround* 
mgs. Already one professor has announced his intention to 
leave, and, unless the warnings given in the Report of the 
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Director for 1890, concerning the relations of the Board, 
Director and professors, are heeded better in the future than 
in the past, serious trouble for the School is liable to ensue, as 
nothing will destroy all the interest of a man, or drive him 
away so surely, as constant and unwarranted interference in 
his legitimate work. 

The reason that part of the running expenses have been 
diminished* is owing to the fact, that with increased equips 
meat, it is not necessary to ask for as much as when it was 
necessary to provide for additional equipment, which has 
always been done, so far as practicable, with whatever could 
be saved from the other expenses. It is more economical per 
capitate provide for a large number of students than for a 
small number, since the initial and running expenses are 
about the same, while the additional help to the teaching 
force, and other expenses are mainly in the form of additional 
buildings and in the cheaper grade of teaching, that is, more 
assistants. 

(£). The following quotation taken from one of the lead- 
ing engineering journals in the United States, gives some 
ideas that are appropriate to the conditions in this institution: 

M Technical education is the most expensive kind of school 
training. Not only must the instruction be mostly imparted 
by specialists, who command (or ought to command) high 
salaries, but the plant required is very expensive, and the 
material consumed considerable. It is for this reason that 
m many of the schools purporting to give courses of instruc- 
tion in engineering, fail utterly to attain to respectable 
standing as technical schools. They place the technical 
courses on the same basis as their literary courses, put them 
In charge of the traditional college faculty, where the same 
professor might in time teach mathematics, Greek, Latin, 
physics, or some branch of science, or one or more of the 
modern languages, and with no other facilities than text 
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booksand recitation benches, announce in their catalogues 
complete courts in “ Civil and Mechanical Engineering.” 
This is not so much the fault of the teachers as of the presi- 
dent, who is perhaps a superanuated minister, and of his 
board of trustees, who perhaps are all good church deacons 
and bank presidents. Their only idea of a school of any kind 
is the hearing of lessons hoard from books, and why not lessons 
in engineering as well as in anything else. The greatest impedi- 
ment now to better educational facilities in even the best 
schools (with a few exceptions) is the failure on the part of the 
officers and boards of directors to appreciate the necessity for 
all these costly appliances. They are often looked upon as 
the toys or vanities of the professor rather than as essential 
instruments of education for the boy. * * * 

“The professors in the best schools are also high-priced 
men; and grow more so with time. Men properly qualified 
by knowledge and experience to teach young engineers, can 
command good incomes in the practice of their profession. 

“The schools are finding great and increasing difficulty in 
keeping such men as they have, and it is almost impossible to 
find suitable new ones to replace those who drop out. The 
only remedy is higher salaries. A board of trustees, how- 
ever, dislikes to pay a professor of engineering more than 
other members of the faculty receive holding similar respon- 
sible positions, and as a result these places are often filled by 
young graduates with no practical experience, very much to 
the detriment of the school. 

“ To pay all these heavy expenses, either the tuition must 
be very large or the endowments very generous. * * * * 
In most of the best engineering schools the annual tuition is 
#150.00 and upwards, although some of the very l>est hare 
free, or nearly free, tuition. 

“ But even with these large fees, the schools are not self- 
supporting unless the number of students is very great. In 
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one school reporting these facts, the annual expenditure for 
instruction and facilities is given as 131,000.00, while the 
whole number of engineering students in 1890-01 was but 
sixty-two. The annual tuition is but $150.00, but this is 
remitted in many instances, so that counting out these excepted 
ones and those who hold scholarships, there are not more than 
fifty who pay the full amount, producing an income of 
$7,500.00, or only about one-fourth the cost of instruction. 
That is to say, for every $150.00 the average student pays, 
some one else pays $450.00 in order that he may be taught.” — 
Engineering News , Vol. XXV HI, 1892 ; Page 5^6. 

(c). Appropriations asked for the Michigan Mining School . 
Current expenses two gears . 


Physical laboratory $1000 00 

Chemical laboratories 8450 00 

Assaying 800 00 

Ore dressing and stamp mill 2400 00 

Photographic department 500 00 

Drawing i 

Mechanical engineering 1200 00 

Electrical engineering ) 

Mining engineering and surveying 1280 00 

Mineralogic&l laboratory 175 00 

Petrographical laboratory 120 00 

Geological laboratory and field work 1000 00 

Library, reading room, binding, etc 5000 00 

Fuel and lights 4800 00 

Insurance 8500 00 

Repairs v 1000 00 

Freight, express, drayage, printing, catalogue, tele- 
phone, reports, postage, etc 2000 00 

Care of grounds, water supply, etc 1000 00 

Contingent expenses 5000 00 

Salaries, labor, etc 48060 00 


Total $72785 00 

Estimate for 1801-1892 78400 OO 


Increase talced for $8880 00 


Pupils, 14 times as many as at this time in 1801. 
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Appropriations asked for the Michigan Mining School 
Building and equipment 

Engineering building §80000 00 

Equipment, moving and altering old building 11000 00 

Director’s residence.. 6000 00 

Equipment of physical laboratory 4000 00 

Chemical laboratory 500 00 

Ore dressing and stamp mill 1800 00 

Metallurgical department 600 00 

Photographic laboratory 400 00 

Mining engineering 75 00 

Petrographies! laboratory 880 00 

Fireproof safe 500 00 

Total $55155 00 
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Assay Laboratory . 


Ores, bins, cases, etc $140 00 

Furnaces 700 00 

Assay apparatus 355 00 

Assay supplies 485 00 

Assay balances . 480 00 

§9110 09* 

Metallurgy . 

Drawings and photographs. $800 00 

Pyrometer 50 00 

Collections 75 00 

Furnace 700 00 


Stamp Mill 

Stamps, copper plates, extra shoes and dies,.. $875 00 

Blake crusher and extra toggles 800 00 

Crushing rolls 8500 

Sample grinder 50 00 

Amalgamating pan 170 00 


Carried forward 


mm oo 
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Brought forward...... 

Setter. . $m 00 

Pipes and framework of above... 40 00 

Frue Vanner 800 00 

Spitakasten. 60 00 

Two leaching tanks 85 00 

Two jigs 890 00 

Calumet separator ... 75 00 

Two centrifugal pumps.... 150 00 

Shafting and pulleys 275 00 

Belting 150 00 

Engine and boiler 900 00 

Toole 85 00 

Suction pipe. 25 00 

Drawings 55 00 


Photographic Laboratory. 


Furnishings and fittings $180 00 

Apparatus 296 00 


Department of Mechanical Engineering . 


Machine Shop:— 

Shaper $275 00 

Vises 140 00 

Forges 88 00 

Engine lathe 575 00 

Hilling machine and attachments 580 00 

Pulleys, shafting, etc 75 00 

Planer and attachments 620 00 

Storage cells .* 86 00 

Taps 8 00 

Bcdts and packing.. . 285 00 

Gauge disks 48 00 

Metals on hand 95 00 

Wires, lamps, fittings 100 00 

Miscellaneous tools 710 00 

Emery grinders lit 00 


daixfed forward 


18185 00 


8489 00 


476 00 


$7868 00 
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Brought forward 

Machine Shop-continued: 

Cutter grinder. $82 00 

Buffer 50 00 

Oilers, etc 15 00 

Large drill 800 00 

Small drill 81 00 

Cases and shelves 110 00 

Benches 75 00 

Posts and post hangers 47 00 

Boiler pump 25 00 

Pyrometer 28 00 

Plumbing tools 80 00 

Plumbing supplies 75 00 

Inspirator 10 00 

Thermometers. 82 00 

Valves 15 00 

Injector 0 00 

Pattern Shop: 

Motor and armature $ 1 5 1 00 

Bandsaw 102 00 

Two pattern lathes 114 00 

Scroll saw 54 00 

Edison dynamo 438 00 

Cables, etc 116 00 

Grindstone 21 00 

Pulleys* hangers and belting 150 00 

Circular saws . . . 40 00 

Tools, oilers, vises 150 00 

Lumber on hand 80 00 

Benches and shelving . - - 200 00 

Posts and poet hangers 47 00 

Pump and gauges 180 00 

Engine 850 00 


Testing Department: 

Riehle tension machine f 1 150 00 

Cement tester*. . 170 00 

Carried forward. - * 


07050 00 


4645 00 


2128 <>0 


«i 
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Brought forward 

Testing Department--continved, 

Oil tester $125 00 

Tabor indicator and attachments .. 100 00 

Crosby indicator and attachments 95 00 

Tachometer.* 60 00 

Torsion testing machine 415 00 

Ptam meters, calipers, etc 75 00 

Scales 5000 

Micrometer. ... 82 00 


j Drawing Room: 

Drawing tables 01098 00 

Blue-printing apparatus 175 00 

Colors, brushes, etc 85 00 


Office of Mechanical Engineering: 

Books and sundries 048 00 

Furnishings 255 00 

Supplies 88 00 

Cable samples 35 00 

Sectional injectors 120 00 


Recitation Room: 

Desk and platform $85 00 

Students' chairs 62 00 


Petrographical Laboratory . 


Pefcrographical apparatus 4885 00 

Crystallographic apparatus 411 00 

Optical apparatus 415 00 

Collections* 610 00 

Tables and cases 291 00 


laboratory of Economic Geology. 
Oases and tables $898 00 


Carried forward. 


$18823 00 

2861 00 

1208 00 

496 00 

97 00 

6562 00 

898 00 
$24965 00 
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Brought forward — - — 

Geological Laboratory . 


Invertebrate collection $210 00 

Paleontological collection 660 00 

Geological collection 191 00 

Arohaelogicai collections 500 00 

lithological collections 075 00 

Geological models 50 00 

Paleontological charts 150 00 

Cases 396 00 

Desk, tables, etc 95 00 


M iner alogical Laboratory 


Blackboards, tables, etc $151 00 

Cases 423 00 

Emerson collection 200 00 

Blowpipe collection 75 00 

Mineralogical collections 5718 00 

Exhibition collections 275 00 

Mineral trays 305 00 

Crystal models 1150 00 

Fume chamber 40 00 

Goniometer Laboratory . 

Case and tables $26 00 


Director *s Office, 


Desk and furnishings $150 00 

Cases, etc 135 00 

Tables 27 00 

Letter file 70 00 


Lower Hall and Coat Rooms. 


Cases and furnishings 


$62 00 


43 

$24965 00 

3927 00 

m2 oo 

26 00 

00 

m oo 


Carried forward 


$37014 00 
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Brought forward $87014 00 

Library . 

Books, maps, pamphlets and periodicals $17051 00 

Cases and furnishings of reading room 200 00 

Cases of Library 248 00 

Desk and furnishings 45 00 

Typewriters. 180 00 

17784 00 

Supplies . 

Stationery $25 00 

Postage 8 00 

Catalogues 5 00 

Reports 10 00 

48 00 


Mining Engineering Department . 


9 Transits $2858 05 

81 Levels 1016 45 

21 Steel tapes. 228 00 

11 Compasses 572 00 

23 Chains 109 75 

Poles and rods 388 50 

Plummets and bobs 102 50 

Plane table 270 00 

Cases 290 00 

Office desks and fittings 110 00 

Drawing instruments and materials 18600 

Pianimeter and protractors 88 00 

Terrestrial globe, threejeet diameter 180 00 

Miscellaneous apparatus . 98 75 

56 students' chairs 140 00 

6478 00 

* Physical Laboratory . 

Physical apparatus $4410 00 

TUbtee and eases 625 00 

508500 


Carried forward.. 
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Brought forward 

Mathematical Recitation Room . 

Chairs and desks $175 00 


Chemical Department . 


Balance Boom . 

Balances $1014 00 

Furnishings 85 00 


Professor's Boom : 

Mortars $55 00 

Drying ovens . 54 00 

Desks and furnishings 105 00 

Miscellaneous apparatus 15 (X) 

Fume chamber 80 00 

Glassware 28 00 

Air pump 8 00 

Collection of rare elements 150 00 


Chemical Lecture Boom : 

Tables and chairs $285 00 

Air pumps 88 00 


Quantitative Laboratory : 

Laboratory tables, complete $1080 00 

Fume chambers 215 (X) 

Glassware 80 00 

Burners and furnaces 80 00 

Mortars t8 00 

Hydrometers - . 8 00 

Thermometers J 47 00 

Miscellaneous apparatus . . 50 (X) 

Qualitative Laboratory : 

Laboratory tables, complete... — - $1400 00 

Fume chambers 200 00 

Special apparatus 850 00 

Case 85 00 


$88859 00 

175 00 


1049 00 


495 (X) 


828 <X> 


1584 00 


Carried forward. 


2015 00 
#70000 00 
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B^ht forward $72006 00 

Chemical Supply Boom : 


Shelving, cases and fittings. 

$168 

00 

Scales and weights 

18 

00 

Glassware 

565 

00 

Porcelain ware 

356 

00 

Platinum ware - 

1602 

00 

Apparatus for distilling water 

10 

00 

Silver crucibles 

12 

00 

Gooch crucibles 

45 

00 

Nachet microscope 

60 

00 

Dedicators 

86 

00 


04 00 
85 00 
60 00 
50 00 
80 00 
345 00 
685 00 
374 00 

4270 00 


A ttic . 

Text books $30 00 

Oils fixtures and lamps 40 00 

Soap, towelling and matches 80 00 

Table 3 00 

Miscellaneous stores 48 00 

186 00 

# General Items. 

Chairs. $365 00 

Blackboards..... 385 00 

Curtains 80 00 

400 feet 3-inch hose 280 00 

800 feet garden hose 60 00 

Storm sheds 55 00 

1080 06 


Bellows 

Batteries 

Gas holders (copper) . 

Blowpipes 

Bunsen burners 

Chemical apparatus.. 

Chemicals 

Miscellaneous supplies 


Carried forward. 


$77480 00 
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Brought forward $77486 00 

Land and Building 

Land $5000 00 

Water supply, tank, grading, etc 12834 85 

School building 64634 81 

Stamp mill building 1788 85 

Metallurgical furnace building 301 00 

Building for coal and stores 475 60 

Heating apparatus 4450 60 

Lighting apparatus 8831 89 

92721 oo 

Total of inventory $170157 00 


INSTRUCTION UNDER THE CHARGE OB' THE DIRECTOR. 

During the past summer many additions were made to the 
collections in Mineralogy which were thus put in excellent 
condition, and it is hoped that they will not require any 
specially large expenditures for a number of years. Of course 
the ordinary wear and tear due to the use of collections by a 
large class every year need to be made good, while certain 
changes have to be made from year to year to meet the com- 
mercial changes in the subject, i. e., certain minerals become 
very rare, or of but little importance, while others that were 
formerly either rare or nearly valueless arc found abundantly 
or else become of great economic importance. In an institu- 
tion professing to give instruction relating to the mineral 
wealth of the world, pace must be kept with the various com- 
mercial changes in order that the graduates may be prepared 
to engage in their future work more understanding^. 

Beside the additions made to the collections, both the 
Lecture and the Practice collections, have been rearranged, 
and the Lecture collection relabeled and renumbered during 
the past summer, to correspond with the sixth edition of 
Dana's System of Mineralogy published at that time. I have 
also entirely rewritten and revised my lectures on Mineralogy 
to correspond, a labor of no small proportions. 
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In the year 1891-92 1 gave the lectures in Mineralogy to the 
classes of the first and second years, while during the year 
1892-93 I have given these lectures to the first year class and 
others, in all numbering forty-two men. It has to he remem- 
bered that the classes in this institution are far larger in these 
special subjects than are those in the same subjects in such 
leading institutions as Harvard, Johns Hopkins or Michigan 
Universities, 

The Lithological collection has been numbered and labeled 
and lectures were given in Lithology in 1891-92, to the 
students of the first year and to various special and graduate 
students. In 1892-93 instruction and lectures upon Physical 
Geology and Lithology have been given to the graduating 
class and others, numbering some twenty men. 

As usual the laboratorary work has been attended to by the 
instructors and assistants, Messrs. Hubbard, Patton, Seaman 
and Lane, who have also attended mainly to the work upon 
the collections. I am, however, indebted especially to Mr. 
Seaman for his labor, care and skill in this direction. 

I>r. Patton gave the lectures upon Crystallography in 1892- 
93, spent much time upon the crystal collection, and has had 
the principal charge of the laboratory work in Mineralogy this 
year, as last. 

Dr. laune has given the instruction in Petrography, Paleon- 
tology and Stratigraphical Geology, both years, and in 1891- 
92 that in Economic Geology. Dr. Patton assisted him in the 
laboratory work in Petrograhy. 

The design of the instruction under the Director's charge is 
to give that training, knowledge and skill that all nteu who 
are engaged in mining ore and other useful mineral deposits 
ought to have. In Mineralogy the design is not only to have 
the student familiar with all the minerals he wOl be likely to 
meet in his life work, but also to train him in methods of 
observation and research that he will afterwards need. This 
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course is the foundation for all the subsequent work in 
Geology, etc. In Petrography the object is to familiarize the 
student with the use of the microscope, an instrument that 
every engineer ought to be familiar with; it is also intended 
to give him some idea of the optical properties of minerals, 
and to teach him the various alterations and changes that 
have taken place in the minerals and rocks — a knowledge that 
he must have, if he is to understand his subsequent work in 
Lithology and Physical and Economic Geology, tvs almost 
every question relating to ore deposits is intimately dependent 
upon the facts of Petrography. 

It is not intended to make the undergraduates petro- 
graphers — a work that would require all their time for three 
years at the very least — but to give them just that kind of 
knowledge and skill which they need for their subsequent 
work. 

In Lithology it is intended to give the student a practical 
working knowledge of the rocks of the globe, their variations 
and alterations, and such other knowledge concerning them 
as he needs in his subsequent work. Most of the notes in 
Lithology have been mimeographed and these are readily 
accessible to the students. In Paleontology and Structural 
Geology it is not intended to go very far, only to give that 
instruction in the elements which an engineer needs for his 
future work, and thus omit much that is given in colleges as 
a matter of general education. In Physical Geology it is 
intended to give a thorough coarse, on account of its hearings 
and use in the study of Economic Geology and in the future 
work of Ihe engineer. The work in Economic Geology is 
intended to be the chief work of the departments under the 
Director's charge, and all the preceding instruction is subor- 
dinate to and leads to it. It is hoped to make the instruction 
in this subject philosophical and practical and thus useful to 
the engineer. This course will have to be devoloped by 
4 
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lectures and It will be the work of years to make it complete, 
as no satisfactory text-book upon the subject can be procured* 
The great difficulty with most teaching in Economic Geology 
is that it embodies a great mass of undigested facts that have 
no scientific nor philosophical principles that the student can 
make use of hereafter, (b). As stated before, the Director 
finds that apparently his usefulness to the School can be 
increased if he can give more time to the development of the 
instruction in his department, as experience has shown well 
that he can not have the teaching or laboratory work, as a 
rule, given as he wishes it, or as he thinks the needs of 
this institution demand, unless the assistants or instructors 
have been trained under him or at least have entered into the 
spirit of his methods. In order to accomplish the desired devel- 
opment of his instruction, it is necessary for him to be relieved 
from certain of the clerical parts of his present work — work 
that can be much more economically performed by some one 
else, whose time is not occupied by professional duties, and it 
ought to be as well done after it has been laid out by the 
Director. Dr. Hubbard has rendered most able and valuable 
assistance in this direction during such time as he could be 
spared from his other duties, but it is not probable that those 
duties will enable him to be used for this purpose much 
longer. Much information is sought by the Legislature and 
the general public concerning the School and its surroundings 
and hereafter this ought to be furnished by the Clerk or 
Secretary under the supervision of the Director. The Director 
has done what he has been able to do in the line of publica- 
tion as an aid to the School, but with a clerk that is familiar 
with publication work and educational work much more 
ought to be done for the institution in the future. 

(<?). The following articles and papers by him have been pub- 
lished or are in process of publication, since the Director became 
connected with the Mining School, in addition to the numerous 
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private reports and papers that have been prepared for the 

Board, Legislature and others. 

1887. 

The Volcanic Theory of Ore Formation. 

Engineering and Mining Journal, 1887, XLIV., 892, 

1888. 

The Work of Charles E. Wright, late State Geologist. 

The Marquette Mining Journal, March 24, 1888. 

First and Second Annual Catalogues of the Officers and Stu- 
dents of the Michigan Mining School, Houghton. Michi- 
gan, 1880-1888. 52 pages. 

1880. 

Report of the State Geologist, 1888-1880. 0 pages. 

The Iron Ore of Cumberland Mountain, Rhode Island. 

The Bulletin of the Iron and Steel Association, 1889, XXIII., 214. 

Third Annual Catalogue of the Officers and Students of the 
Michigan Mining School, Houghton, Michigan, 1888- 

1889. 55 pages. 

Our Marble Monuments. 

Portage lake Gazette, 1889, Deoetnlxjr 12, 

1890. 

A Sketch of the Geology of the Marquette and Keweenawan 
Districts. 

In * "Along the South Shore of lake Sujierior,” by Julian 
Ralph, New York. 1890. 20 pages. 

Report of the State Geologist for 1889-1890. Six pages. 

Mineralogical Description of the Llaua del Inca and the Dona 
Inez Meteorites. 

Proceedings of Rochester Academy of Science, 1890, I., 95-98. 

Catalogue of the Michigan Mining School, Houghton, Michi- 
gan, 1889-1890. 72 pages. 
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1891. 

A Sketch of the Geology of the Marquette and Keweenawan 
Districts. Second Edition, revised. 26 pages. 

In 44 Along the Bowstring, or South Shore of Lake 
Superior,’* by Julian Ralph. New York. 1891. 

Keport of the Director and Treasurer of the Michigan Mining 
School, Houghton Michigan, 1886-1890. 148 pages. 
Report of the State Geologist for 1890-1891. Eight pages. 
On the Relations of the Eastern Sandstone of Keweenaw 
Point to the Lower Silurian Limestone. 

American Journal of Science, 1891. (8). XLII., August. 
Science, 1891, July. 

The South Trap Range of the Keweenawau Series. 

American Journal of Science, 1891. (8). XLII., 417-419. 

Catalogue of the Michigan Mining School, Houghton, Michi- 
gan, 1890-1891. 102 pages. 

Report of the Director of the Michigan Mining School for 
1890-1891. 59 pages. 

1892. 

A Sketch of the Geology of the Iron, Gold and Copper Dis- 
tricts of Michigan. 113 pages. 

Report of the State Board of Geological Survey. Lansing. 1898. 

Serpentines of the Coast Ranges in California. 

American Geologist, 1*92. IX.. 377, 278. 
Report of the State Geologist, 1891-1892. 16 pages. 

Subdivisions of the Azoic (Archman) in Northern Michigan. 
Science, 1892, XX., American Journal of Science, 1898, January. 

Sandstone in the Copper Region. 

The Engineering Magazine, 1898, IT., 648. 

Catalogue of the Michigan Mining School, Houghton, Mich- 
igan, 4891-1892. 175 pages. 

(if). The general internal work of the school has gone on 
more harmoniously and smoothly than ever before, and but very 
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little friction has resulted between the Faculty and students, 
although a goodly number of the latter have been sent away. 
This has been done quietly, and has been quietly acquiesced 
in, as the Faculty has endeavored always to be just and never 
to act except for causes that the students themselves have 
fully appreciated. 

So far as the internal workings and advance of the school 
are concerned, it seems to the Director that the Board has 
much reason to be congratulated; and the Director baa to 
point only to the proposed resignation of one of the professors 
on account of insufficient salary, and to the continued ill 
health of Professor Kid well, brought on by overwork. The 
latter should be relieved, as far as practicable, until lie 
recovers, for a complete break down on his part would be a 
serious loss to the school, as he is not only one of the best 
teachers, but also one of the most energetic, hard working and 
useful members of the Faculty. 

In conclusion, the Director desires that the airn of the 
school may never be mere numbers, but how high and how 
thorough work can be done, hoping and striving to do the 
best. 
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$9. AKKOAL REPORT FROM THE DEPARTMENT OF MATHEMATICS 
AND PHYSICS OF THE MICHIGAN MINING SCHOOL. 

October mh, 1893. 

Dr* Marshman Edward Wadsworth, 

Director of the Michigan Mining School. 

' Dear Sir: — I have the pleasure of hereby submitting to you 
my annual report of the departments of Mathematics and 
Physics of the Michigan Mining School for the year begin- 
ning 1891. 

The following table shows the number of classes taught by 
me daring the year, together with the size of each class, the 
number of hours per week, and the number of weeks each 
class has been taught: 

DEPARTMENT OF MATHEMATICS. 

First Year Students. 


1 

1 

1 | 

i 

£ 

i 

1 


Clauses. 

^ i 


* 

Term. 


•2 1 

&* 

3 



6 

oft 

6 



Z 

z 
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Higher Algebra 

33 i 

5 

14 1 

Fall, ’91 

Trigonometry (Plane) 

31 | 

2 

14 

Fall, ’91 

Analytical Geometry 

83 

5 

14 

Winter, *92 

Trigonometry . . . 

! 




(Flame and Spherical) ' 

24 ! 

2 1 

14 

Winter, ’92 

Analytical Geometry 

29 

5 

6 

Spring, *92 

Higher Algebra 

32 

5 

14 

Fall, *92 

Trigonometry (Plane) 

32 

2 

14 

Fall, *92 

— - — - - - 

Second Year Studies . 


i 
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i 1 


Glames. 
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! Li 

1 

Term. 
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* 
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i \ 
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1 

I 

1 

! te 

3 

14 

Fall, *91 

Analytical Mechanics 

i 18 

5 ! 

14 

Winter, *92 

DiL and Integ. Calculus . 

i 88 

$ ! 

14 

Fall, *92 
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DEPARTMENT OF PHYSICS, 
First Year Studies. 


Classes 


Higher Physics 

Higher Physics 

Laboratory Physics 
Laboratory Physics 
Higher Physics 


1 

l 

i 

1 

o 

L 

a 

KS 
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fc 

fc 

& 

29 

8 

14 

SO 

8 

14 

21 

15 

2 

21 

10 

4 

84 

3 

14 


Term. 


Fall, *91 
Winter, *92 
Spring, *99 
Spring, *99 
Fall, *92 


Not only has the quantity of the work done by the students 
of these departments during the past year been considerably 
more than that of the year previous; but its quality has been 
considerably improved. Both of these results, I think, have 
been, in part at least, due to a better preparation of the stu- 
dents before entering upon their course of study in this school. 
As a consequence, a larger number of these students will be 
able to complete the course in the alloted time — three years — 
instead of being obliged to extend the time of their study upon 
it for four years. 

While 1 have found the preparation of entering students, as 
a rule, to be better than formerly, as indicated in the preced- 
ing paragraph, yet I find some notable exceptions to this rule, 
and I am again constrained to urge, on the part of those pre- 
paring for entrance into this School, the utmost thoroughness 
in the studies required for entrance. 

The methods of teaching in this School and its requirements, 
differ widely from those of schools where most of the 
emphasis is placed upon the theoretical part of the studies, 
instead of combining the theoretical and practical, with espe- 
cial emphasis upon the practical applications of scientific 
knowledge, as is notably the case in the Mining School, For 
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these reasons 1 would also advise those preparing for entrance 
upon the first year’s work to use their time on a thorough 
review of the studies required for entrance, rather than in 
trying to prepare for advanced standing* 

In my teaching I labor continually under at least three ser- 
ious disadvantages: 

First — The attendance has become so much larger than for- 
merly, that my classes are too large to teach as successfully as 
I would like; for, in order to prepare the student thoroughly 
for the eminently practical and very interesting parts of the 
course which follow the studies of these classes, he should be 
called upon to recite and to solve and explain problems oftener 
than is possible with classes as large as they now are in these 
departments. 

Second— Tho time of recitations in these departments is 
unfavorable in the first two terms of fourteen weeks each, as 
they all come in the latter part of the day, when the students 
are already weary with the day’s work. This is especially true 
of the students of the first year, whom I am obliged to teach 
by gas light one hour a day for the greater part of two long 
terms. 

In rigid mathematical work, the earlier part of the day is 
certainly preferable. This is especially true when the student 
is otherwise engaged upon work that draws his mind almost 
altogether from mathematical thinking. 

Third — The Wideydiffcrence in the ability and preparation 
of the students makes it thoroughly embarrassing and very 
difficult to successfully instruct them when all are put into 
the same class. Much work and annoyance are brought to 
the Instructor also by this uneven grading, and the fact that 
ao many “conditional examinations” have to be held for those 
students who fail in the first examinations. 

My impression, too, is that where seven hours a day are 
required in recitation and laboratory work, not enough time 
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is secured by the student to properly prepare his lessons. This 
I am confident is the case with the first year students. 

In my report for last year I predicted that the class in the 
Physical Laboratory of this year would be fifty per cent larger 
than that of last year. The estimate then made proved to be 
correct, as twenty-one took the laboratory work last spring, 
whereas fourteen took the preceding spring. 

In consequence of the great size of the class ami the incom- 
plete equipment of the Laboratory, the Instructor, at his own 
request, and in accordance with the vote of the Faculty, was 
permitted to divide the class into two sections, teaching each 
section ten hours a week, thereby adding five hours a week of 
extra work for himself. 

This was found to he more profitable, under the circum- 
stances, than to try to keep the whole class together fifteen 
hours a week. 

Some extra lectures have been given during the year, both 
in Mathematics and Physics, upon which the attendance has 
been commendable. 

Two hours per week of additional instruction in Mathe- 
matics is to be given hereafter, during the winter term, to the 
second year class. 

The Professor of Mining Engineering has expressed the 
desire that this department should give some instruction in 
the use of the method of least squares, while the Professor of 
Metallurgy also expressed a desire that the mathematics of Ore 
Dressing he taught by this department. I think it desirable 
that both of these topics be thus taught. 

The first need in this department is a larger recitation room, 
as the classes have already outgrown the present recitation 
room and are only temporarily provided for in the recitation 
room of the department of Mining Engineering. The math- 
ematical recitation room was constructed too small for classes 
even of ordinary' size. The second need is that the classes be 
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divided into sections of proper size and more uniform a bility. 
Were this done, the first need would be changed to that of an 
additional recitation room some larger than the present 
mathematical recitation room. 

Such a division of classes would require an assistant in this 
department, as the present incumbent already has more 
teaching than he can do well, in connection with his duties as 
Secretary of the Faculty (including those of Registrar), the 
work of which position, in consequence of the largely increased 
attendance of the School, absorbs much of his time and energy 
and, in fact, makes his work unusually continuous during the 
school year and both perplexing and arduous. 

1 am thoroughly convinced as I indicated in my last annual 
report, that such a division, with an assistant, would be for 
the best interests of the School and the students. And should 
the wide difference in preparation of the entering students 
largely disappear, as it probably will, yet, with the present 
rate of increase in attendance, the necessity of such action 
will still remain on account of the larger size of the classes. 

There is also a need of increasing the number of standard 
works of reference on the subject of Mathematics in the 
Library. 

The most prominent needs of the Department of Physics 
are: 

First — An addition to its equipment to meet the increase 
in the size of the classes. Two years ago the class in the 
Physical Laboratory numbered fourteen, last yeaT twenty-one, 
and it is altogether probable that this year will see it increased 
by another fif ty per cent. An appropriation of not less than 
84,000.00 is needed for permanent equipment during the 
years 1883-94, and 8500.00 for current expenses. 

Second— A room free from vibrations, for work with mirror 
galvanometers, is greatly needed. 

Third —} The classes have already become so large in this. 
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laboratory that an assistant is imperatively needed. Where 
the instructor gives considerable personsal attention and super- 
vision to each student, as he must in such work, in order to 
secure the most commendable results, the number under his 
charge ought not to be large. With the prospect of a still 
huger class next spring than last the need becomes more 
urgent. 

This department also needs a larger number of standard 
works of reference in the Library, especially those treating of 
Physical Laboratory work and methods. 

During the year, in addition to the increased attendance in 
these departments and the greater amount and improved 
quality of the work, some increase of facilities for better work 
have been provided. Among these, in the department of 
Mathematics, are blackboard crayon compasses, mathematical 
solids, special blackboards with pulley attachments, for illus- 
trating some of the principles of mechanics, and a large 
spherical blackboard with detachable mountings and a holder 
designed by the instructor. 

The Physical Laboratory has been arranged for darkening 
with a system of spring roller, black oilcloth curtains which 
operate easily, quickly and very successfully, and about 
$1,200.00 have been expended in the purchase of apparatus 
mostly for the use of students in experimenting upon the 
subjects of light and electricity; as a consequence, the work 
on these subjects was, much more efficient and interesting 
than the year previous, though owing to a delay in receiving 
the apparatus the time for its use was too brief. 

With all the valuable records concerning the entrance and 
standing of students necessarily in my hands, as Secretary of 
the Faculty, it would seem wise to have a fireproof safe for 
their safekeeping. 

Respectfully submitted, 

(Signed) ARTHUR EDWIN HAYNES. 
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§10. REPORT OP THE DEPARTMENT OF CHEMIST?. 

To September , 1892. 

The plan of instruction in this department was not mater- 
ially changed during the year just ended. It is true that cer- 
tain modifications, which my first year’s experience at the 
School had suggested, were made but in the main it has been 
my aim rather to carry out the programme given in my first 
report and which is more fully stated in the. last annual cata- 
logue of the School. 

The distribution of the work, and the attendance in this 
department were as follows: 

First Year . 

The number of students enrolled at the commencement of 
the fall term was thirty-six — an increase of eight over the 
corresponding period of the preceding year. With two excep- 
tions these students worked in the laboratory, and the lectures 
and recitations were attended by thirty-three. The funda- 
mental principles of the science, and the chemistry of the non- 
metallic elements formed the subject of the first term, during 
which three hours were weekly allotted to class-room instruc- 
tion and four to the laboratory exercises. The subject was 
continued for six weeks in the winter term ; the metals were 
then taken up in the recitations, which were held twice each 
week till the end of the School year. 

The laboratory exercises which had been discontinued after 
the sixth week of the winter term, were resumed in the spring 
term, when thirteen hours a week could be devoted to them. 

“Richter's Inorganic Chemistry” was used as a text-book 
in the recitations*, the guides in the practical exercises were 
Smith and Keller’s “Experiments in General Chemistry” and 
Eliot and Storer’s Qualitative Analysis* A brief course was 
also given in blowpiping, Examinations were held at the close 
of each term. 
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A number of students pursuing special courses made such 
progress as to complete a considerable portion of the second 
year’s work, while several of the regular students having failed 
to pass the examinations and to attain a sufficient standing, 
were advised to repeat the work of the first year. 

The number passed was twenty-one. 

Second Year . 

The systematic course in Qualitative Analysis of the fall 
term was attended by fourteen students. Twelve out of the 
fifteen hours assigned to this subject were spent in the Labo- 
ratory, and of the remaining three two were used for recita- 
tions with “Fresenitis” (London edition), as textbook, and 
one for the study of “Oxidation and Redaction.” Mr. 
Sharpless had charge of the last named subject; he also ren- 
dered excellent assistance in the laboratories. 

This course was continued and completed during the win- 
ter term by all the students except one, and the subject of 
Quantitative Analysis commenced. The text book used wm 
Freeenius’g. 

Third Year . 

Only four students were allowed to enter the class in Quan- 
titative Analysis at the beginning of the fall term. Twelve 
hours a week were devoted to this branch during the first term 
(one being a recitation), and one hour less during the winter 
term. With one exception these students did not make suf- 
ficient progress to take up Metallurgical Analysis. 

A course of lectures was given on Volumetric Methods. 

Three students took special courses, and one of these com- 
pleted the advanced course in the technical methods of anal- 
ysis. 

The Lecture Room and the laboratories have received 
numerous valuable additions. They are, in my opinion, among 
the best equipped in this country. The chief desiderata are 
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special forms of apparatus for technical analytical methods, 
and better facilities for carrying out electrolytic work. The 
chemical branch of the Library is also still in need of sets of 
scientific journals as well as many works of reference. 

(Signed) HARRY F. KELLER. 


October , tilths 18 U 2 . 

% li. M. E. Wadsworth, Director: 

Dear Sill— I beg to submit the following report upon the 
present conditions and future development of the Department 
of Chemistry. 

On taking charge of this department with the beginning of 
the current term I found it, as I am very happy to say, in a 
very satisfactory condition. I desire to express here my grati- 
fication at the manner in which my predecessor. Dr. Harry 
F. Keller succeeded in the reorganization and management of 
the department. His views regarding the mode of teaching 
Chemistry in an institution such as the Michigan Mining 
School coincide largely with those held by me. 

It is most important for any man who will hereafter rise as 
an engineer, that is, who will apply himself to improve the 
means of transporting and transforming the raw materials of 
nature, must have a most thorough knowledge of the chemi- 
cal properties of matter in general and of the metallic bodies 
in particular. A very large amount of valuable time has been 
and constantly is wasted by men of active brains in their 
inventions, by lacking this knowledge of what I would call 
the **rigid discipline of matter;” for wanting to make matter 
do what it cannot do. The instruction in Chemistry is not 
therefore a drilling to perform certain routine operations and 
obtain by them composition of a certain substance* Many 
practical men would see in the reaching of such direct prac- 
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tied results the only good that a training iu Chemistry could 
do. Whilst this is necessary because useful, I do not consider 
it as of first importance. It is my intention to follow Dr. 
Keller’s plan and devote the four hours weekly allotted to the 
first year class in Chemistry, during the remaining half of the 
fall term in such a way that two hours will be occupied by 
experimental lectures and the two consecutive hours of Thurs- 
day to recitations on those lectures, using Richter’s Inorganic 
Chemistry as a text-book. During this time 1 propose to 
finish the non-metals and to implant into the students the 
chemical terminology along with the laws of physieo- 
chemistry. 

The winter and spring terms 1 propose to have devoted to 
experimental work by the students, and recitations from 
Richter on the metals. The students will be required to 
make a weekly written report on their experimental work, 
and responses to questions from Smith and Keller’s catechism. 

The second year’s class 1 find fairly well advanced ami mak- 
ing good progress in qualitative analysis. A majority of the 
class will be ready to begin quantitative work at the opening of 
the winter term, some even before then. Thus I expect to 
see as many as one-third of this class far enough advanced to 
avail themselves next year of the new course in Synthetic 
Chemistry. Yet I find that it will be advantageous to the 
class if I introduce one hour a week in recapitulating and 
learning new reactions, these latter forming as valuable a stock 
of knowledge as the multiplication table. 

The third year men, not having had the advantage of the reor- 
ganised course, are not so far advanced. With the exception 
of two men, they began quantitative analysis only at the 
beginning of the present term. It is my plan that each stu- 
dent shall have made at least one successful separation of one 
important element in each group, before he undertakes to 
make use of any so-called technical method. I think it 
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probable that two-thirds of the men will reach this standard; 
some of the men will go beyond it, and they will be enabled 
to get a working knowledge of the treatment of some of the 
most important organic compounds* such as fats and oils. 

In proposing the course of Synthetical Chemistry I have had 
in view the desirability of inducing men of good capacity to pro- 
long their stay at the school, and to become more thoroughly 
equipped for rising to prominence in after life. Technical or 
applied Chemistry is usually given in the form of didactic* 
copiously illustrated lectures, and recitations from text-books. 
Having delivered such a course for some years in another insti- 
tution, I have come to the conclusion that the student wastes 
his time, and the professor his energy, in following such a 
course. 

In my present experience techical Chemistry as such, that 
is, the commercial production of chemicals, cannot and should 
not be treated in the schools, because the technique is forever 
changing, and even if a school were provided with the great 
sums needed, it could not keep up the march of progress. 
What I call Synthetic Chemistry is that applied Chemistry 
which the school should and can treat of. It is simply experi- 
mentation in a certain direction with a useful or economic 
purpose. If I have established the conditions under which 
the coating of tin can be removed from sheet iron, so that the 
latter is left^as such and capable of being used over, I have 
solved a problem of technical chemistry, and 1 need only to 
substitute large vessels and steam power for my glassware and 
stirring rods to make the invention commercial. In this 
spirit I propose to conduct my course of Synthetic Chemistry, 
or applied Chemistry. 

I find that previous appropriations have been well spent 
The store room and the laboratories are well stocked. The 
present scope of the school can be filled with the apparatus 
now here. But already the laboratories are crowded and onlv 
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ten more students would require a doubling up; they could 
not be furnished with desk room and work advantageously. 

There is now no room at the disposal of the department in 
which special operations requiring precision and equal tem- 
perature can be conducted; no room in which a student en- 
gaged on advanced work can mount, and keep mounted a train 
of apparatus necessitating a strong ventilation under a hood. 
It is urgently needed that the present class room of the depart- 
ment should be converted into two work rooms, one of them 
to be used for gas analysis exclusively; the other for work 
requiring especial precautions, such as the handling of explo- 
sive compounds. For the class room work some other place 
should be found. The ventilation of the laboratory is very 
imperfect. After careful examination, however, it appears 
that the alterations involved in a reconstruction would be very 
expensive, and I do not urge for this reason any action in this* 
matter for the present. 

With the present number of students the classes have 
become so large that the students have to lose considerable of 
their time, for the reason that 1 cannot be attending hut to 
one at a time in the laboratory. Hut as according to the 
proposed plan three-fourths of the time is allotted to labora- 
tory work, great inconvenience results, even if the effici- 
ency of the teaching is not impaired. This is notably the 
case with the experimental work of the first year’s class. I 
would therefore respectfully submit the advisability of provid- 
ing an assistant at, say, sixty dollars per month salary. 

After examining the accounts it appears that each student 
consumes on an average in chemicals and apparatus the sum 
of twenty dollars a year. It will bo safe, therefore, to fix the 
annual needs for the supplies to the laboratories for the two 
coining years at eighty times twenty, or sixteen hundred dol- 
lars. 

In the course of chemical advance it has been found that 

5 
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all glass vessels are more or less attacked by pure water, mid 
lor certain work of extreme precision it is necessary to pro- 
cure absolutely pure water. To do this an apparatus of 
platinum is needed; for sucb an apparatus the sum of two 
hundred dollars is required. I also find that all the weights 
need readjustment, and three new gets are required; for these 
and other incidental expenses, two hundred and fifty dollars 
per year are needed, 

I beg to call your attention to the matter of supplying 
electrical current to this department. Chemical reactions 
depend largely on the accurate discernment of colors. Gas- 
light interferes much with the seeing colors correctly, and 
thus all the laboratory work of the students, during the dark 
hours of the afternoon, is necessarily defective. The electric 
light is, in its qualities, much more like the sunlight, colors 
being but very slightly modified by it. 

In the second place, a strong and steady current — not alter- 
nating — is needed for the electrolytic work. I propose to 
introduce this line of metallic analysis much more promi- 
nently than it has been done heretofore, as the advance in 
making such work useful has been very rapid in the last few 
years. The Michigan Mining School should not be behind 
any other school of similar character. The current should be 
produced in the Mechanical Department and stored in accu- 
mulators, both for lighting and for electrolytic use. The 
storage cells theulselves furnish many perplexing phenomena 
with which the students should be more acquainted prac- 
tically, as well as learn the nature and intricacies of the 
generating dynamos. 

Very truly yours, 

(Signed) GEORGE A. KOENIG. 
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November 30th, ms, 

I IS. REPORT OF THE DEPARTMENTS OF ORE DRESSING, METAL- 
LURGY, ASSAYING AND TECHNICAL CHEMISTRY, 

Dr. M. E. Wadsworth, Director: 

I have the honor of submitting tiro following report of the work 
done in my department between December 1st, 1891, and December 
1st, 1892. Very respectfully, 

(Signed) FRED. F. SHARPLESS. 


(a). Ore Dressing , 

During the fall and winter terms, September 14, 1801, to 
April 8, 1892, five students attended the lectures in Ore 
Dressing. The small number of students enabled us to make 
a very thorough examination of all of the stamp mills of the 
vicinity. Each student was required to draw' up a sketch 
showing the method of treatment in, at least, one of the 
mills. 

During the spring term the class of five students devoted 
four weeks to practical work in the stamp mill. Ten 
tons of a low grade auriferous and argentiferous quartz were 
treated. 

The small amount of ore treated was due to the size of the 
class. With a class of ten or more the entire mill can be run 
at one time, comparative tests can be made with a greater 
degree of accuracy, and the checking by lire assays follows 
closely upon the mill work, thus enabling the? student to 
change bis method without the loss of time and material. 
With our small class the nature of the work was changed 
every day, and consequently the amount of work done was 
not so great as with the larger class of the previous year. 

One of the students of the class was a native of Peru, 
having come to the School for the purpose of taking the work 
in Ore Dressing. 

The students attended to the running of all machinery. 
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the instructor making suggestions and giving advice when 
such seemed called for. 

Samples of all material entering and leaving the various 
appliances were very carefully taken and assayed. The assay 
showed that poor work was done at first, but that the results 
improved from day to day as the sources of error were found 
and eliminated, and as the students understood better the 
working of the separating machinery. 

The results obtained during the last portion of the time 
were as satisfactory as could be obtained in any well regulated 
stamp mill. 

A large portion of the gold and silver in our quartz was 
contained in the associated pyrite. All of this pyrite was col- 
lected from the stamped rock, and is at the mill waiting treat- 
ment by chlorination and lixiviation. One of the problems 
given to and solved by this class was to determine the most 
economical method of obtaining pure gold and silver from this 
pyrite. The results obtained were not of the highest value, 
because all wimples experimented upon were small. The treat- 
ment best suited began with roasting, but at that time we 
were provided with no means for roasting samples of working 
size. Since that time we have finished the construction of a 
furnace which will accomplish this object, and, indeed, it is 
so constructed that it would be suitable for the treatment of 
all refractor)' gold and silver ores that do not require smelting. 

During the present term, September 19 to December 23,1892, 
sixteen (1(5) students have been enrolled for the lectures in 
Ore Dressing. The course of this term is being given in about 
the same manner that it was given during the fall term of 
1891. In the summer term, however, we propose to make 
the course rather broader than it has been. Each man will be 
given an ore, matte, or slag, carrying precious metal. After 
making an assay and an analysis of this sample he will be 
required to make a report as to the best and most economical 
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method of treatment for recovery of the precious metal, We 
will also have a greater variety of ores to treat, this year, than 
formerly. 

Our mill is in good running order, and is supplied with first 
class machinery of regular size, from the best shops. 

The work of the course in Ore Dressing can never bo con- 
sidered complete until we have facilities for treating all classes 
of ores, and this cannot be done without the addition of a 
metallurgical laboratory. 

One difficulty we experience at present lies in the procuring 
of ores exactly suited to our machinery. The purchasing of 
ores for this department would lie much easier and aeeom* 
plished with greater economy, if we could use any ore* that 
might be offered to the school. 

I think it advisable to add. from time to time*, additional 
pieces of standard machinery, which will permit us to treat a 
wider range of ore. and ho give the men a broader knowledge* 
of the subject. For this reason 1 have asked for an appropri- 
ation further to equip the mill. 

It is understood, of course, that the milling of the ores does 
not give us a product ready for the market. The mineral, 
amalgam, or concentrates, produced, must be subjected to 
some smelting operation; and again, the ores coming under 
the refractory class must be roasted or smelted, before they 
will yield their precious metal. To obtain a practical knowl- 
edge of the principles of the latter operations, it is necessary 
that these operations should also be carried out by the student, 
If we suspend our treatment of the ore when we have obtained 
it in the concentrated form, we only half finish the work, in 
this direction, which we have undertaken. The Mining 
School was established for the purpose of offering the student 
a thorough knowledge of ores and their treatment, and it is 
due to him that we carry into effect that which we have 
promised. 
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For these reasons, and for others I mention under the sub- 
ject of metallurgy, it is deemed ad visible to request the 
Legislature to make an appropriation for a metallurgical lab- 
oratory, so that this department may be as complete as are 
others of our school. 

In regard to the literature on the subject of ore dressing, I 
would say that our library has been supplied with a few of the 
standard works, but there are many volumes we should yet 
have* if we pretend to make the coarse what it should be. 

Appropriation for equipment, including apparatus, lecture 


specimens and drawings $1 ,200 

Annual appropriation for fuel, ores, freight, mercury, chem- 
icals, repairs and additions in the stamp mill: 

For 1802 1,200 

For 1890 1,200 


(b). Technical Chemistry. 

During the winter term, January 4 to April S, 1892, no 
regular students were pursuing this course, but it was given 
to a number of special students, the major portion of whose 
work was Chemistry. The work was carried out as indicated 
in the catalogue for 1890-1891, twelve to eighteen hours a 
week being devoted to laboratory practice in Metallurgical 
Analysis. 

The object of this course is to acquaint the student with the 
special methods of analysis that are in use in the laboratories 
of metallurgical establishments. Special prominence was 
given to the assay and complete analysis of iron ores, pig iron 
and steel, the determination of their ingredients — carbon, 
silicon* phosphorous, sulphur and manganese — the analysis of 
fuel, cinder, limestone, etc. The student was taught not only 
to perform the determination accurately, but also to work as 
rapidly as was consistent with the desired degree of accuracy. 
Complete sets of apparatus were procured and constructed for 
this work. 
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Owing to the facts that methods used in technical labora- 
tories change from year to year, no text book was used. 
Detailed printed directions were furnished to serve as a guide; 
these were printed just previous to the work on each subject 
and contained the shortest and best methods known up to 
date, with references to the original papers, the most of which 
are to be found in our library. The course has proved to be 
both popular and instructive, several special students having 
elected it as the major portion of their work. 

Additions to the apparatus for this work should be made 
from year to year, in order that we may keep pace with all 
advances in this most important branch of our practical 
instruction. 

(<:). Metallurgy . — Fuel and Refractory Material Metal - 
lurgy of iron , Steel and Aluminum . 

Fail term, September ID to December 2:1. 18 D 2 . 

Twenty-five students are attending the lectures and recita- 
tions of this course. The first three weeks were occupied 
with lectures and recitations upon Fuel and Refractory 
Materials. 

While studying the Metallurgy of Iron and Steel, “Green- 
wood's Steel and Iron" is used as a text book; lectures arc- 
given throughout the course, about half the time being 
devoted to lecture work and half to recitation. 

A new feature has been added to this course, which it will be ' 
desirable to introduce into all the courses of Metallurgy and 
Ore Dressing, viz., providing the students with blue prints of 
all machines, apparatus, etc., spoken of in the lectures. This 
enables the student to obtain a clearer idea of the subject 
under consideration than the exhibition of a drawing which 
he can see only for a few moments. We are enabled to carry 
out this work through the equipment of the photographic 
laboratory, which has been materially increased during the 
past year. 
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Metallurgy of Copper. 

Fail term, September 19 to December 23, 1802. 

Fifteen students are attending this course. 

Peters's “American Methods of Copper Smelting" is used as 
a test book. 

The first few weeks of the term were devoted to a dose 
study of this book; later we discussed methods not strictly 
American. Excursions have been made to the copper smelt- 
iug works of this vicinity, where the practical working was 
observed in detail. Whenever we have made these excursions 
the management has always treated the students with the 
greatest consideration, taking great pains to show them the 
details of the smelting operations. 

Metallurgy of * Lead, Gold and Silver. 

Winter Term, January T> to April 8, 1802. 

Four students attended the lectures of this course. The 
subject was given entirely by lectures, no suitable text-book 
being available. Frequent references were, however, made to 
the standard works, many of which are in the library. 

The sets of journals now in the library are in several cases 
incomplete; it would be advisable to have these completed at 
the earliest opportunity. 

We have had a large number of drawings made, illustrating 
modern metallurgical appliances. The use of these adds 
greatly to the interest taken in the course, and the benefits 
obtained by it; as domlm numerous photographs and samples 
of metallurgical products, which 1 am obtaining from ail 
parts of the country as rapidly as possible. The money 
necessary for gathering such a collection is considerable, but 
the benefit obtained by their use overbalances, by far, the 
expense incurred. 

In regard te a metallurgical laboratory, I can do no better 
than repeat what was said in the Director's Report for 1880 
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?3 


to 1891, and what was there said cannot he too strongly 
insisted upon* 

It must be admitted that the course, given as it is, with no 
opportunities for applying the principles studied, is not on an 
equal footing with the other courses of our School. Princi- 
ples without practice can make but little lasting impression 
upon any man's mind, and if one undertakes to put into 
practice, years later, the principles he learned while in col- 
lege, he will find himself at a great disadvantage, unless he 
studied their practical applications at the same time. “The 
practical knowledge a boy picks up while yet under twenty, 
is the knowledge that makes a practical man of him/' 

Reasons may be given why the state cannot afford to 
instruct in practical metallurgy; but are not these reasons 
more apparent than real? The same thing (it is too expensive) 
was said only a few years ago concerning mechanical labora- 
tories, but today we have them all over the country and all of 
our best mechanical engineers are coming from them. 

The object of the Mining School is to offer practical knowl- 
edge to the student; our laboratories— chemical, physical, 
mineralogical geological — and in short all departments bear 
witness of this, excepting that of Metallurgy alone, and the 
only reason we have not been able to supply this department 
with laboratory facilities is because of the necessary expense 
which must be incurred. 

The w r ant of a good Metallurgical laboratory is felt all over 
the country. Many schools and colleges offer fair courses in 
Metallurgical Chemistry, but none of them are supplied with 
the means of offering that work which the student of Metal- 
lurgy is most anxious to pursue. Buck a student must go to 
Germany, if he wishes to pursue both theoretical and practi- 
cal work in this direction. In this country he can study only 
the practical side by spending several years at a smelting 
furnace, and then obtaining the theoretical education at some 



74 


MPOST OF DIRECTOR OF 


college. Unless helimitshimself to one subject, be will find 
life too short to accomplish his object by this method. A 
smelting laboratory, such as the Mining School should have, 
will fill this gap in technical education, and our students will 
no longer be forced to go abroad. 

A Metallurgical laboratory is greatly needed for the accomo- 
dation of our mining men. While a chemical analysis may 
show very accurately the composition of a mineral or rock, 
it does not show how much mineral may be obtained from a 
successful smelting of the ore, nor how the ore may be most 
economically treated. To obtain these working results the 
explorer must send his ore to one of the several private testing 
works, and pay an exorbitant fee for professional opinions. 
In a good State laboratory, this work could be done better 
than by smaller concerns, and at a cost merely sufficient to cover 
running expenses. 

It will be noted that among the estimates no apparatus has 
been asked for to illustrate the practical metallurgy of iron 
and steel. 

While the metallurgy of iron is just as important as that of 
the other metals, it cannot be carried on on a small scale and 
give results of any practical value, and the establishment of a 
plant for the manufacture of steel would be so expensive that 
for the present it is advisable that this Ikj omitted. In plan- 
ning the building, however, distribution of the apparatus will 
be so made that a steel plant may be added at some future 
time if found desiffeble. 

We did not ask for this laboratory before 1891, because the 
future success of the School might have been questioned, and 
the state would not have been sure of an adequate return for 
the money invested. The future of the Mining School is now 
well assured, for not only in Michigan, but in all parts of the 
country do we hear it well spoken of. Journals comment 
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favombly upon out work, our graduates are eagerly sought, 
and inquiries concerning the work pour in from all sides. 

For the reasons I have mentioned here, and under “Ore 
Dressing,” and for many others too obvious to mention to 
any one interested in the success of the School, I think it wise 
that the state should make an appropriation for the purpose 
of establishing this Metallurgical laboratory. 

Estimate of Proposed Metallurgical Laboratory . 

Water jacket copper smelting furnace; water jacket lead 
smelting furnace; Brfickner roasting cylinder; castings 
for reverberatory smelting furnace; blower for cupolas; 
apparatus for Hill’s Process; apparatus for electrolytic 
deposition of copper ; Blake crusher; Krom's rolls; 
tools, slag pots, shafting, pulleys and belting— bid of 


Fraser and Chalmers $8,210 00 

Freight on above mentioned apparatus; fire brick, fire clay, 
erecting of furnaces— estimated by Fraser and Chal- 
mers" 8,088 00 

Carpenter work, estimated by local contractors 1.050 00 

Stone work: 

935 perches rubble, pointed inside and out at $8.00 2.770 00 

12.000 pressed brick at $30.00 $360 00 

7.000 common brick at $18,00 126 00 — 486 00 

Fire brick furnaces, chimneys and common brick work for 

Assay laboratory —estimated by local contractors 480 00 

One large pair of scales for weighing barrows 125 00 

Excavation —estimated by local contractors 80 00 

Filling— estimated by local contractors 123 00 

Brick arches over doors, windows and passage in basement 

of Assay Laboratory— estimated by local builders 320 

Cement flooring— estimated by local builders. U2 

Iron flooring— estimated by local foundries 1,382 

Foundation for iron flooring— estimated by local builders. 75 

Iron pillars and *‘1” beams . 135 

Iron root and iron trusses— estimated by Berlin Iron Bridge 

Co 2,500 

Freight on and erection of the same 250 


8 8 S S 8 S $ 






Wire rope, sheaves, pulleys and shafting, for bringing 


power from stamp mill to laboratory m W) 

lighting— estimated by local plumbers 11^ oo 

Heating office and balance room 75 00 

Furnishing office and balance room 175 00 

Plumbing, consisting of running water to and from all fur- 
naces, casting tank in main floor, and piping in dressing 

room 205 00 

Casting trough 55 00 

Architect’s plans 880 00 


Total 


$17,060 00 


It will be noticed that the total is $070.00 less than the 
total estimate made in 1801. 

Two items have been added, viz., $250 for the erection of 
the roof, which item was accidentally omitted from the 
previous estimate, and the item of filling, which is introduced 
because of a proposed change in the site of the building. 

14 will also be noticed that a number of the items ha\e been 
diminished, viz., bid of Frazer and Chalmers, estimate of 
same company for erection of furnaces, estimate of stonework 
and estimate of excavations, a total of $645.00 The cause of 
this reduction is that during the ) ear 1892 enough money was 
appropriated from the general funds of the School to permit 
of the construction of one furnace for the roasting of ores. 
The material and labor put upon this furnace, which stands 
within the site of the proposed laboratory , are in part perma- 
nent and part ^temporary. The furnace and its accessories 
cost about $645,00. This corresponds to the decrease in the 
estimate. The furnace is protected by a temporary shed, 
which will be removed upon the erection of the main 
building. 

Annua! appropriation for lecture specimens, draw- 
ings, models, etc., for 1802 $800 00 

Annual appropriation for lecture specimens, draw- 
ings, models, etc., for tm 800 00 



r*.'£ ^ school. ' 77 ■ 

(4); Assayw#. 

The course in Assaying occupies seven hours of each day for 
two weeks in the spring term. 

During the spring of 1892 ten students were instructed in 
Assaying, several of them being special students in this subject. 

No text book was used, but notes were printed by the 
instructor and furnished to each of the students. Almost all 
of the time was devoted to laboratory practice, only a few 
hours being devoted to lectures. 

Assays were made of lead ores, gold and silver ores, and 
copper “mineral;” altogether about seventy-five determina- 
tions were made. While the work in the stamp mill, which 
follows that in the Assay laboratory, was in progress, twelve 
samples of the crushed quartz were assayed daily. Numerous 
assays were also made in connection with the experimental 
work, while determining the best method for working our 
ore; so that the course in Assaying lasted, practically, through- 
out the entire spring term. 

This laboratory is well equipped, and until the growth of 
the School demands the present laboratory for other purposes, 
nothing except the regular annual supplies need Ik? procured. 

There is always some danger of fin? from this department, 
and though every possible care is taken, I would advise, for 
the safety of the main building and convenience of the 
department, that the Assay laboratory be moved to the Metal- 
lurgical building as soon as one is erected. 

Appropriations Asked For . 

Annual appropriation for fuel, ore, crucibles, re-ageuta, 
repairs to furnaces, etc. 

For 1892 *400 00 

For 1898 400 00 

(a). Photography. 

The money expended in this department during the last 
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two years baa enabled us to fit out one of the smaller rooms as 
a Photographic laboratory. 

The equipment of the laboratory is fair but still incomplete. 

The apparatus that we have enables us to make photographs 
of all drawings, prints, the original subjects that we desire to 
show to the classes. From the negatives blue prints are 
made and distributed to the students, thuB enabling them to 
make their lecture notes of greater value. 

The work of making the photographs requires a great 
amount of time, and for this reason is yet far from complete. 
The Department of Mining, Ore Dressing and Metallurgy 
are, however, using the apparatus considerably, and we deem 
it one of the most profitable additions that has recently been 
made to the equipment of the School. 


Appropriations Asked For . 

Appropriation for further equipment $400 00 

Annual appropriation for carrying on the work of the same- 

Forl m 250 00 

For 1890 250 00 


Houghton , Michigan , November U, tHUS. 

§ 13 . 

Dear Sir:— -I herewith hand you my report of the work of this 
Department for the year 1892. 

Yours very truly, 

EDGAR KIDWELL. 


The Director. 


(«). Drawing, 

The course in Drawing as laid down in last year's catalogue 
having been found efficient, no changes of consequence have 
been made in it, Warren's E foment ary Projection Drawing* 
which was used for several years as a text book, has been die* 
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carded, and since September, 1892, the work of the first year 
has been taught mainly from Angers Practical Plane and 
Solid Geometry. This work having proved itself well adapted 
to our needs, will be adopted for the coming year. In the 
second year the work has been made more efficient by increas- 
ing the scope of the construction drawing. The patterns and 
other work made in the shops during the past summer have 
proven to be of great value to us when teaching machine 
sketching and production of working drawings from the 
model. It is, therefore, proposed to design additional models 
especially adapted to the needs of the department of drawing, 
and construct them during the next term of shop work. 

To render the course in Designing more efficient, the order 
in which the subjects are discussed in the lectures on Mechan- 
ical Engineering has been changed somewhat, with the view 
of taking up at the close <tf the term some important problems 
in location and design of steam plants. The hours available 
for the work in designing in the present three years’ course 
are entirely too few in number, as the term is about over by the 
time the student has been made familiar with the more element- 
ary portion of the work. Any further desired information con- 
cerning the details of the course in drawing may be found in 
the catalogue for 1891-1892. Referring to my report of last 
year, I would state that the large printing frame therein 
mentioned was completed, and it is in operation. Owing to 
the increased number of students this year, it 1ms been found 
necessary to provide three smaller frames adapted to our 
standard size of sheet, and these will lie in operation inside of 
a month. A drying rack to be used in connection with the 
blue printing outfit has also been added. 

I append to this report a table of attendance in the entire 
department under my charge. It shows at a glance the 
steady increase in the number of students, and shows plainly 
the necessity for additional room. In my last report 1 stated 
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that by re-arranging the drawing tables and putting in three 
new ones I bad provided accommodations for sixteen addi- 
tional students, but this increase in capacity of the depart- 
ment has not been sufficient. Every desk is now occupied, 
and though only one class works at a time, the room is 
entirely too crowded. Owing to our limited corps of 
instructors it is not possible to split the classes, hence the 
only practicable method of relief is to provide a larger room. 
If this be done in connection with the proposed new building 
for the workshops and heating apparatus, the interest on the 
money expended in providing a suitable room will be materi- 
ally less than the expense necessary to provide additional 
instructors needed in the other departments in ease the 
classes are divided into sections. 

(b). Mechanical Engineering . 

The scope of the work in this subject has not been extended 
for the reason, as given in my last report, that any increase 
would result either in overburdening the student so that he 
could derive no profit from the course, or else the instruction 
in some other branch equally important would have to be 
curtailed. We have no time in the present course for practi- 
cal work in testing, but hope that something in this line can 
be done during the winter term by making an arrangement 
with the class to work on Saturdays. This deficiency is pro- 
vided for in the Igur years’ course by the introduction of a 
month’s work in testing during the summer of the fourth 
year. 

The Four Year's Course . 

In the Catalogue for 1891-1892 will be found a table of 
hours for the Four Year Course, an inspection of which will 
show a material increase in the number of hours to be devoted 
to Drawing. During the first term of the first year, the 
instruction will he confined to the same subjects now taught 
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in that term, but the increased time will permit more extended 
work in Descriptive Geometry. . The instruction in Topo- 
graphical Drawing will be made more exhaustive by devoting 
to it ten hours per week lor an entire term, instead ol eight 
hours per week for only eight weeks, as at present. The 
course in Constructive Drawing and Machine Sketching will 
be expanded, and occupy two terms of the second year and 
one term of the third. Graphical Statics will occupy the winter 
term of the third year. The instruction in Mechanics of 
Materials, Mechanism, and a portion of the Mechanical Engi- 
neering, will also be given during the third year, so that at the 
opening of the fourth year the student will be prepared to 
enter intelligently upon the work in Designing, which will be 
continued through two terms, instead of only one term as at 
present. 

(c). Electrical Engineering . 

I desire again to call your attention to the need of sufficient 
electrical apparatus to give the students gome practical knowl- 
edge of the application of the principles taught in the class 
room. In each report given by me since I have been in 
charge of this Department, I have stated at length the reasons 
why such an apparatus is an absolute necessity. The expense 
of providing sufficient equipment would not be great, as the 
more elementary work could be done in the Department of 
Physics, which is already provided with some of the apparatus 
needed. The School is now provided with a No. 4 Edison 
dynamo, a two-horse-power Sprague motor arranged to drive 
the oil tester, and I have partially completed the wiring of the 
shops for incandescent lighting. The students will be taught to 
manage this plant, and will thereby obtain some practical 
knowledge, but I consider that more than this should be done 
if the School is to maintain its proper standard of excellence. 
By making some additions to the equipment of the Physical 
6 
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Laboratory, and providing a battery of storage cells and soma 
measuring instruments adapted to the uses of tbe engineer, 
rather than the laboratory physicist, the coarse of instruction 
could be made sufficiently broad to answer the needs of a 
Mining Engineer. This equipment would also facilitate, in 
many ways, the work of several other departments At present 
the current for all the electrolytic work done in the Chemical 
Department is furnished by a battery of crowfoot cells, stored 
in the Quantitative Laboratory. Such an arrangement, if 
made of sufficient capacity to answer the requirements of the 
Chemical Department with its present number of students, 
would be entirely too bulky, expensive, troublesome to main* 
tain, and of no value for any other purpose than electrolytic 
work. In the report of the Professor of Chemistry, to which 
I beg leave to refer you, will be found a statement of the 
reasons why it is highly desirable that the laboratories under 
his charge be equipped with a number of incandescent lamps, 
ready for instant use at any part of the day. The instructor 
in Petrography, for reasons given in his report, requires in his 
lectures a projecting lantern operated by an electric or a 
calcium light. The latter, in addition to the danger of 
explosion, would be expensive and troublesome, as the tanks 
could not be refilled at any place nearer than Milwaukee. 

All these needs can be supplied by installing a battery of 
storage cells of such capacity that it will need charging not 
oftener than ouce^per week. It is not possible to obtain the 
current from outside sources, as the local Electric Light Com- 
pany run their station only from dusk to dawn, hence their 
plant is idle at the very time we need it Beside this, they 
use alternating currents, which are of course useless for 
electrolytic work. 

Such a battery of storage cells could be placed in the pro? 
posed new building for this department, mid form a most 
important part of our apparatus for practical work in electrical 
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engineering. The field el usefulness of the accumulator is daily 
growing, and it is absolutely necessary that we recognise that 
fact to the extent of giving the students an opportunity to 
become practically familiar with its operation and manage* 
ment, and such familiarity cannot be obtained from works or 
lectures. 

(d). Shopworh 

The arrangement by which special students may be admitted 
to the course in Shopwork went into effect during the past 
summer. Five men applied for entrance, of whom two were 
not accepted owing to lack of sufficient preparation. During 
the coming summer a much larger attendance of special 
students is expected, as it was not generally known last year 
that any provision had been made for those wishing a special 
course. Two men have already signified their intention of 
coming next summer, and when it becomes more generally 
known that such an opportunity is open to those who desire 
to obtain some knowledge of machinery and shop practice 
without having to spend several years in school, the applicants 
for admission will probably be greater in number than we can 
accommodate. 

The rearrangement of the workshops, mentioned in my last 
report, was completed by the opening of the course in July. 
The utmost care was taken to utilize every foot of space, but 
owing to the smallness of the two rooms at my disposal, it was 
found impossible to provide space for all the tools needed, and 
workbenches sufficient to accommodate classes of such size as 
are now in attendance. Owing to the paramount importance 
of practical work in testing, I was obliged to provide quarters 
for the testing apparatus by partitioning off part of the pattern 
shop, though the original room is far too small for the shop 
alone. The testing room thus provided is so small that, with 
even its present limited equipment, I am unable to put 
students at work on each machine without their being in each 
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other's way. With the jig and hand saws, lathes, etc., at 
work in the pattern shop, it is impossible to keep the dost oat 
of the testing room, which makes it impossible to do some 
classes of work while the pattern shop is in operation. In 
the shop we have no place for a planer or mortis er, nor can 
we find space for over two lathes, while we need at least five. 
There is no room for storage of material or patterns. To 
provide benches for the number of students we shall have to 
accommodate, the vises have had to be put only five feet 
apart, and in consequence the students are always in each 
other's way. In the machine shop the power tools had to be 
placed so close together that when a man is at work on each 
tool it is extremely difficult for one to walk about the rooms, 
particularly if carrying any material. I need not call your 
attention to the fact that, owing to liability of some one get- 
ting caught in the belts, or gearing, such an arrangement is, 
in any event, dangerous, but particularly so in our case, 
because the student generally has had no previous experience 
with machinery, and therefore does not recognize the necessity 
of being careful. 

In spite of all this undesirable crowding of the machinery, 
I was unablo to provide work-benches for over ten students in 
the machine shop, and even on these the vises are too close 
together. We have only one speed lathe, whereas we should 
have three, but I could find no room for them. The space 
about the engine Is so constricted that it is almost impossible 
to locate a pair of scales for power tests with the friction 
brake. We have no condenser, and no room for one even if 
we had it. This seriously interferes with our engine testing, 
but there is no way of improving matters while we stay in our 
present quarters. 

During the past summer the boilers were completely over- 
hauled and the defects in the original setting and arrangement 
of flues were corrected as far as possible while the boilers remain 
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iii their present location. The architect of the building made 
no provision for examining and cleaning the mud drums, hence 
the proper inspection and cleaning can be done only at long 
intervals and with the greatest difficulty. The boiler room is so 
short, and the space between boiler front and the retaining wall 
of the pit so narrow, that when any fuel is stored in the room 
the fireman is unable to use a scraper with sufficient length of 
handle to run the entire length of the dues. The wood used 
for firing during the fall and spring is only about six feet from 
the boiler front. The room above the boiler, occupied by the 
Geological Survey, has only a maple floor resting on 3 x 12 
white pine joist, and the underside forming ceiling of boiler 
room is protected only by a coat of plastering. It surely needs 
no lengthy argument to convince anyone of the great danger 
of such an arrangement, owing to liability of Are. It must 
also be remembered that the School is situated over a mile 
from the village, and that the latter is provided with only an 
old fashioned hand fire engine, which in event of a fire at the 
School would be well near useless, even if there were at hand 
abundant facilities for obtaining water. Unless it is abso- 
lutely necessary, boilers should under no circumstances be 
located under the main part of the building, and if so located 
every possible precaution should be taken to minimise the 
danger from fire and explosion. Such precautions seem to 
have been entirely neglected in the design of the present boiler 
plant, and it is absolutely necessary for the safety of the build- 
ing that the boilers be removed and put in a building designed 
especially for them. One of the boilers has been piped to 
furnish steam for the shop engine, as contemplated in the 
original design of the building, and it is unnecessary to point 
out that in a building occupied by ninety to a hundred peo- 
ple, a boiler carrying sixty -five pounds of steam introduces 
elements of danger that should not be permitted to remain. 
I have adopted every precaution in my power to reduce the 
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boiler is used for powerpurposes, bsf in spiiebf this accidents 
may occur to us, just as they do to others. 

In my report of last year I mentioned the need ofsufficient 
space to store all the fuel necessary for one year Vuse, and 
though a temporary shed has been erected to answerthis need 
in part, the arrangement is far from being satisfactory* The 
coal must be brought out little at a time, and carried down a 
flight of steps to the boiler room, in all sorts of weather, as 
there is no space in the rooms for more than a couple of tons. 
All the ashes and ref use must be carried up these stairs and 
deposited in an unsightly pile at the rear door of the building, 
unless carted away daily — a course forbidden by the expense. 

The only practicable method I can see for overcoming these 
evils, and obtaining relief from the present overcrowded con- 
ditions of the quarters occupied by this department, is to con- 
struct a separate building, designed especially to accommodate 
the shops, testing room, drawing room and the heat and 
power plant* 

I therefore present for your consideration floor plans of a 
building which I have designed to answer all these require- 
ments. The machine shop occupies the ground floor in the 
main building; directly overhead is the pattern shop and pro- 
fessor's office, while on the third floor is a drawing room capa- 
ble of accommodating as large a class as an instructor can 
handle at one tin&. Two rear wings to the main building 
provide for the Electrical Laboratory, two class rooms, office 
for the instructor in drawing, and store rooms for tools, bat- 
teries, and lumber. 

The boiler and coal storage room occupy a shed between 
the main building and the rear wings. The coal room will 
he sufficient to carry a year’s supply of coal, and the floor 
being on a level with that of the boiler room, the fuel can 
readily be wheeled in and dumped before the boilers. This pari 
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ofih# lmil#aghe*^ a mii^e staEy in height, separated 
from the mam building by a stone wall two feet thick, 
and devoted exclusively to the boilers, avoids the dangers 
inherent to the present arrangement, besides providing ample 
space for proper inspection and cleaning of the boilers. As 
the ground upon which it is proposed to locate the building 
slopes toward the lake, the water line in boilers will be suffi- 
ciently below the main grade to allow steam pipes for heating 
the present building to run under ground without the use of 
any special means of keeping the pipes drained. The grade 
at rear door will be even with boiler room floor, obviating any 
necessity for transporting ashes and refuse up a flight of steps, 
as in the present arrangement. 

In planning the building I have endeavored to economise in 
every possible way, and include nothing that will not, when 
the structure is completed, be of direct value in carrying out 
the work for which the building is needed. The cost is 
therefore based on the supposition that the exterior is to be as 
plain and unpretentious as possible, with walls of pointed 
rubble work, instead of ashlar as in the present main build- 
ing. While the appearance of such a structure may not be 
all that one could wish, I consider it more advantageous to 
the School to expend money in equipment needed for teaching 
rather than in ornamental exteriors to its buildings. 

That the general public is rapidly recognizing the advan- 
tages of this School to the mining world, and the wide effect 
of its teachings, is evidenced in this Department at least, by 
the increasing tendency of manufacturing concerns to lend or 
present to us for use in our laboratories such machines and 
appliances as they wish to place before the mining community*. 
During the past year I have received more such material than* 
ever before. One electrical company alone has agreed to* 
place here electrical machinery aggregating in value about 
#3,200, provided we are in a position to install and operate it 



88 REPOST OF DUtXCTOB OF 

properly, that it may be a creditto them as well as tone. I 
expect to obtain more snob material during the coming year, 
provided I can find quarters ior it. At present, our room 
being insufficient for even what we have on hand, I am unable 
to accept anything sent on the usual condition, namely, that 
we must operate it that the students may obtain the infor- 
mation for the imparting of which the manufacturer gave 
the machine. I need not inform you how absolutely neces- 
sary it is to he able to accept all such offers of assistance from 
outside sources, and consider that if we are forced to decline 
such offers, by reason of insufficient room, such action will 
create in the public mind an indifference and lack of confi- 
dence in the School which no amount of good work hereafter 
can remove. 

The estimate for furnishing includes not only the actual 
furniture, work-benches, drawing tables, tools, etc., required 
to accommodate the increased number of students, but also 
the money required for removing the equipment of the 
present shops, removal and resetting of the heating boilers, 

. and installation of the battery of storage cells, the need of 
which I called to your attention when discussing the subject 
• of Electrical Engineering. 

Estimates. 

New building for shops, drawing room and heating plant 

(building only) . $80,000 00 

Furniture, repairs an# removal from present building 18,800 00 

Total. , $42,500 00 

Annual expense of shops, drawing room and department 
of Mechanical and Electrical Engineering 


600 00 
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Table of Attendance in this Department— Drawing. 


Tern, 

Year 

let Year 
Students 

2nd Year 
Students 

3rd Year 
Students 

Totals 

Fall . 

1890 

28 

6 

♦none 

84 

Winter 

1891 

24 

6 

6 

86 

Fall.. 

1891 

88 

19 

8 

55 

Whiter. 

1892 | 

22 i 

19 

2 

48 

Fen 

1892 | 

, 

85 

25 

18 

78 


♦OMgbical Static* changed from second to third year, hence omitted during 


Subjects. 

lHOdOl 

lHtHflS 

ISftMKI 

Steam Engineering, etc 

8 


15 

Propertiesof materials.. 

14 

18 

f25 

85 

Mechanism 

6 

16 

Electrical Engineering 

8 

18 

15 

Mechanics of materials 

7 

2 

18 

Shopwork j 

9 

$ none 

18 


t Estimated from sire of present Junior class. Lectures lti these subjects are 
given in Winter Term. 

tShopwork was transferred from first to second year, hsnce the course 
omitted in IfWl-flSJ. 


* H. 

October^ W. 

Be. M. E. Wadsworth, 

Director , Michigan Mining School : 

Dear Sib, —I herewith submit ray annual report, covering the work 
done in the Mining Engineering Department tor the school year of 
1892. 

The subjects in charge of this Department are Mining Engineering, 
Hydraulics, Surveying and Topographical Draw ing. 

Very respectfully submitted. 

(Signed) F, W, DENTON, 

Professor of Civil and Mining Engineering. 

(a). Mining . 

The method of conducting this course has been outlined in 





90 KBPOBT OF OIBEOTOfi OF 

a previous report, and since that report was made no change 
has taken place in the method of instruction. 

During the winter term the class in mining numbered 
twenty, and eighteen of these students formed the class dur- 
ing the work at the mines in the spring term following. 

During the winter term, in connection with the lecture 
room work, the class in Mining spent three Saturdays in the 
Atlantic Mine, two in the Quincy Mine, and one each in the 
Tamarack and Osceola Mines. In addition to these visits by 
the class in mining, a visit was made to the Franklin Mine 
for the benefit of the first year students only. 

Owing to the increased number, it is no longer possible to 
take all of the students on each of these excursions. 

The six weeks of the spring term were spent at the mines 
of the Gogebic and Marquette Iron Ranges. 

The first two weeks were occupied in making surveys of the 
Imperial and Lowell Mines, situated near Bessemer, Mich. 
These two mines are on adjoining properties but are not con- 
nected underground. 

Complete surveys were made of both mines, maps being 
promised to the companies in return for the privileges of the 
mines. The work involved the survey of four shafts and five 
levels, and owing to the steep pitch of the formation (66 
degrees), and the fact that two of the shafts are vertical for 
some distanoe from the surface, afterwards changing to the 
dip of the formation, presented as difficult conditions for sur- 
veying as occur in the Upper Peninsula. 

After completing the survey of these mines, the class waa 
taken to the Nome Mine, where the succeeding two weeks 
were spent This large and celebrated mine fnmished a splen- 
did field for the study of the operations necessary in mining 
large bodies of soft ore. The fifth week was spent in visiting 
Other prominent mines of the Gogebic Range. 
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Three days were spent at the Colby Mine, and one day each 
at theSTewport andBrotherton Mines. 

The sixth and last week was spent about lahpeming at the 
following mines: Lake Angeline, Lake Mine of the Cleveland 
Company, Lake Superior, and the Queen and Buffalo Mines. 
The officers of all the mines visited took great pains to give 
us every assistance possible, and answered the many questions 
of the students with accuracy and courtesy. 

(b). Hydraulics. 

Merri man's “Hydraulics” was used as a text book, and was 
closely followed, reference to special parts of other books and 
to technical papers being made as found necessary. During 
the past year the Pelton Water Wheel Company donated a 
twenty-four-inch wheel to the School. It is hoped that in the 
near future other hydraulic motors and apparatus may be col- 
lected, and a small hydraulic laboratory started. 

Plane Surveying . 

The class numbered twenty-seven at the beginning of the 
course in the winter term, but was reduced to twenty-two 
when the field work of the summer term began. Davies' 
“Survey ing” was used as a text book during the winter term, 
and Johnson's “Surveying” during the summer term. 

It has been decided to discontinue the use of Davies' book 
in the future, and to adopt Johnson's book for the entire 
course. 

The surveys as tabulated in the catalogue were carried out, 
with the exception of a subdivision of a section. 

The triangulation survey was made at the Atlantic Mine 
Location for the purpose of making a topographical map of 
the property, 

The railroad practice was had in running a line from the 
Huron Mine to the Atlantic Mine. In every possible way the 
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field work was conducted as it would be in regular profes- 
sional work. 

(d). Topographical Drawing ♦ 

Instruction in this subject was given in connection with the 
surveying of the winter term, and eight hours per week for 
eight weeks were occupied in the Drawing Boom. 

The needs of the department for the coming year will be 
chiefly in the line of assistance in the work of the spring and 
summer terms. It has been found by experience, that not 
more than eighteen or twenty students can be taken to any 
one mine for a prolonged visit. More than this number cause 
a serious inconvenience to the mine officials, and it is not 
policy for the School in any way to make its students 
obnoxious to the mine people. 

The only remedy is to divide the classes, when composed 
of more than twenty students, into two parties, each party 
going to a different mine to do its work. 

As the next class in mining will number about thirty-five, 
this division into two parties will be required next spring. 

An assistant is necessitated by any such arrangement. Such 
an assistant would cost the School about one hundred dollars 
and traveling expenses. 

The field work in plane surveying will also necessitate 
additional help. In order properly to check the work of the 
students both in the field and office, and to make the work as 
practical as possible, a corps of three is necessary. Two 
assistants can be secured for this work for from one hundred 
and twenty-five to one hundred and fifty dollars each, or 
three hundred dollars in all. The operating expenses for the 
summer school in surveying are estimated to amount to about 
aas hundred dollars. 
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Estimate*. 

Ini&mmente—aii Eidograph for the surveying outfit $75 00 

Assistant for the spring work at the mines 100 00 

Expenses of above assistant 70 00 

Expenses of professor in charge 70 00 

Two assistants for summer work in surveying 800 00 

Expenses of summer school in surveying 100 00 

Total $715 00 


F. W. DENTON. 


§ 14. 

M. E. Wadsworth, 

Director of the Michigan Mining School: 

Dear Sir: I beg leave to submit the following report on the course 
of study placed in my charge during the current year: 

(a). Petrography . 

Last autumn, as we stated on page 32 of the catalogue, this 
course was omitted, the class which should have taken it not 
being prepared. This autumn the course is given six hours a 
week to a class of the second year men, the enrollment having 
been twenty-five. They have made good progress — better 
than heretofore. This number is larger than with closest 
crowding can find working light in the laboratory, and some 
must find places in the mineralogical room. As yet these are 
but few, but with two or three more the continuous presence 
of an instructor in each room will be necessary. The present 
class keep the instructors very busy daring laboratory hours, 
and some time before and after. The question of working 
room will soon be a serious one. The most obvious plan is to 
divide the classes into sections, but this would require more 
hours of instruction. Some inexpensive assistance might be 
given by one who would relieve the instructors in the distribu- 
tion and care of microscopic material. 
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In regard to microscopes mid other apparatus, we me mmh 
better placed than heretofore. Of the former we have enough 
for the present, and probably for two years to come. The 
plan of having a microscope for each student, who is respon- 
sible for it, results in but little deterioration, to be paid for 
by the State. During the year an improved section cutting- 
machine has been added, and a few thin sections of typical 
well studied foreign rocks from Sweden and Norway, which 
have proved very useful. The new cabinet for thin sections 
has arrived and all the School collections have been placed in 
them systematically, but some of the older ones fit rather too 
loosely. At trifling cost they can be adjusted. 

Of certain important rocks, minerals and structures, we 
have as yet barely one or two thin sections. Under such 
circumstances it is difficult to plan that each one of a large 
class shall see all that he ought. Steady addition should 
therefore be made to the cabinet of mineral sections, not in 
accumulating mere duplicates, but in obtaining sections from 
new rocks which will repeat certain important features, but 
under new attendant circumstances. 

With increasing classes it will be more and more necessary 
to use the projection microscope for demonstration. No 
diagrams can illustrate so well the translucent forms and 
colors of thin sections, and in no other way can we show to all 
at once, and exactly point out what is to be observed. The 
addition of Coheirs portfolio of large microphotograpbs would 
he very desirable as a help in illustrating before large classes. 
I hope to pick this up second hand. The Physical Depart- 
ment already has a projection apparatus and an electric 
lamp. 

Until we have some source of electric current which may 
he drawn on at any time, however, this plant is useless; so 
that, unless storage batteries are put in as planned by the 
Electrical Department, which I would strongly urge, we must 
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have an oxygen light with its initial cost, cost of running, 
risk of explosion, etc. 

The same general method of teaching has been employed 
this fall as before, viz., printed tables, hektographed syllabi 
and lectures, although the lectures have been thoroughly 
rewritten. 

We have met one difficulty, the same as we shall see wo 
have encountered in stratigraphy. W e have already exhausted 
the market of Levy's " Tableau des Birefringences.” 

I estimate the expenses for the Petrographical laboratory 
according to the items above, to be for the next two years, as 


follows: 

Thirty camera* lucid a* at $1.50 . $45 00 

One Bertrand refleetometer 70 00 

Oxygen light outfit.. ..... 75 00 

Cost of running the same two years 50 00 

Cohen's Portfolio of Photographs 40 00 

Repairs on microscopes and apparatus 10 00 

Thin sections 100 00 

Total $800 00 


(b). Economic Geology . 

In the winter term of 1891-1892, I studied Phillips's "Ore 
Deposits” with a class of five third year men and speoial 
students, supplementing the book with a few lectures, meeting 
five hours a week. We read the general part carefully, and 
select points of the detailed descriptions. The book is rather 
too old and not well adapted for a text-book. 

(c). Paleontology and Stratigraphical Geology . 

This is given this fall to a class of thirteen third year men, 
and four hours a week only have been allotted to it. It was 
found that the text-book heretofore used, Geikie's " Geology/ 
was exhausted* We have, therefore, been compelled to 
change to Leconte's "Elements of Geology.” The policy of 
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the School seems to have been to use, in every case, the very 
hMt book on the subject obtainable, rather than one of the 
ordinary text-books, mid to cut out whatever of minor import- 
ance could not be crowded into the course. This has t% 
great advantage that students thus accumulate a library of 
standard reference books of permanent value, but it seems 
also true that the editions of books of this stamp are not 
large and are easily exhausted, nor are many kept in stock 
except at the publishers. Would it not be advisable for the 
School formally to notify the publishers a year or more in 
advance of its requirements? 

The supplementary instruction by lectures and laboratory 
work on the students’ fossil collection remains as before. We 
have had some additions to our collection by gift and exchange 
but not enough to make good the legitimate wear and tear 
of handling. Moreover, important finds of fossils in the 
west, in Texas and elsewhere, have brought on the market, at 
reasonable prioes, fossils to illustrate points where we are 
weak. We have almost nothing to represent the vertebrates, 
and while we lack the space for skeletons or larger bones, a 
small collection of the various kinds of teeth would, I think, 
be useful. 

The charts of fossils have been arranged to roll up like 
window curtains, a much more convenient arrangement than 
before. Some important additions have also been made to 
the library. « 

I estimate that the wear on the students’ collection for the 
next two years can be made good and the additions recom- 
mended obtained for one hundred dollars. 

Respectfully submitted, 

(Signed). ALFRED C. LANE, 
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§ te. 

Da* H E. Wadsworth, 

Director of the Michigan Mining School 

Dear Sir— X have the honor to submit to you herewith a report on 
the condition of the Library of the Michigan Mining School. 

Respectfully, 

(Signed) ROBERT IRWIN REES. 

The Library of the Mining School now has eight thousand 
and ninety-five volumes, an increase of three hundred and 
ninety-seven during the year. The purchases this year have 
been made in the endeavor to supply the Library, as far as our 
limited funds would permit, with the latest publications on 
scientific and technical subjects so that the student may have 
the benefit of the latest and most approved methods of scien- 
tific investigation which relate to the courses which he is pur- 
suing here. There has been a considerable increase in the 
number of periodicals received in the Reading Room, the 
number now reaching one hundred and fifty-four, an increase 
over last year of twenty-eight. The periodicals sent as gifts 
to the Library have become quite numerous, as many again as 
we had last year, and I embrace this opportunity to extend 
through you a grateful acknowledgment to the publishers for 
their generous contributions. It is unnecessary to mention 
the fact that this is an age of periodical publications and that 
the results of hard study and original research are first 
brought before the world through the medium of journals 
and transactions. It is very evident therefore what an import- 
ant factor in an institution of this character is a well chosen 
collection of technical journals, transactions and other scien- 
tific periodicals. 

The issne of books from the Library has steadily increased, 
and its value as an adjunct to their professional studies is 
becoming more and more apparent to the students. It has 
7 
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previously been pointed out how indispensable is the Library 
to every instructor in the institution. 

The requirements of the Library are still very great and 
there is not one department which does not need further 
development. The most imperative need at present, how- 
ever, is for more room. The Beading Boom is not more than 
a third large enough to accommodate the number of students 
now enrolled, and with a further increase it will be, of course, 
much worse. It is impossible to make a proper classification 
of the books in the Library on account of the lack of room. 
There is absolutely no space remaining for the larger sized 
volumes, quartos and folios, and the files of newspapers have 
to be stored in the attic, which renders it so difficult to con- 
sult them, that they are rendered almost valueless. There 
will shortly be sent to the binder a year's accumulation of 
periodicals, and it is still an unsolved question in my mind as 
to what shall be done with the larger volumes when they are 
returned. 

If an appropriation is granted by the present Legislature 
for a new building which is so greatly needed, the Library 
can then be moved into the present drawing room where it 
can have the space for expansion and development which it so 
greatly needs, and the desired room for the Beading Boom 
can l)e furnished by the adjoining office and lecture room. 
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REPORT OF THE BOARD OF VISITORS. 

Hon. Ferris S, Fitch, 

Supt. Public Instruction: 

Dear Sir. — The committee appointed by you to act ae a 
Board of Visitors to the Michigan Mining School respectfully 
report as follows: 

Finding it impossible to arrange a date which would enable 
the entire committee to make the inspection at the same time, 
two of us visited the institution on Wednesday and Thursday, 
March 30 and 31, and the third on April 8 and 9. We were 
cordially received, and every effort was made to place us in 
possession of the items asked for and appertaining to the duties 
assigned us. The examination was as careful and searching 
as time would permit. 

The first visit was made during the progress of the regular 
work, and the second during examination week at the close of 
the term. Thus the opportunity was afforded the committee 
of witnessing the work of students in the class-room and labo- 
ratories, as well as the results of the work as exhibited by the 
examinations. So far as we are able to judge, the work of 
the institution is being pushed along its legitimate lines and 
solidly and conscientiously performed both by students 
and instructors. The lectures indicated carefulness of prep- 
aration and thorough understanding of the subjects taught on 
the part of the instructors, and the character of the examina- 
tions showed that there was no disposition to accept less from 
the students. We were favorably impressed with the earnest- 
ness of purpose which seemed to pervade the students as a , 
body, and with a manifest fitness of the members of the faculty 
for their special lines of work. Some of these men, we under- 
stand, left much more lucrative positions on account of their/ 
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lore for their specialty, and their desire to devote themselves 
exclusively to it. Such men cannot fail to do strong work. 
It was with regret that we learned, soon after our visit, of the 
resignation of Dr. Keller. He is unquestionably one of the 
ablest men in the institution. The building, rooms, labora- 
tories, apparatus, and machinery all indicate efficiency on the 
part of those having them in charge. The Mining School is 
purely and distinctly a professional school, having for its object 
the practical training of its students in Mining Engineering, 
and we believe it is carrying out the purpose for which it was 
established. Of course much of the theoretical is taught, but 
so far as your committee could learn, it is with sole reference 
to its practical bearing upon what is to follow. 

Although much time is spent upon theoretical mathematics, 
the object is to give to the student a mastery of those principles 
which will be necessary in his after-work of surveying and engi- 
neering. The students are then taken to the field and into the 
mines, and under the guidance and direction of an expert 
(Prof. Denton), are taught the practical applications of the 
principles learned, and other necessary operations of mining. 
The same methods prevail in the other departments of the 
^School. It is this element of practicability in all the work of 
the School, in our opinion, which has brought to the School 
the very general support of the people of the Upper Penin- 
sula and of mining men in particular. The consensus of 
opinion among all classes is that the School has a direct 
and financial value to the State. It promotes intelligence in 
methods of mining, develops inventiveness in the line of min- 
ing machinery and directs thought to measures for securing 
greater safety to miners. 

Your committee, or at least one member of it, before visit- 
ing the School, had always regarded it as an expensive one, 
considering the number of students enrolled. But after 
careful investigation at the School, and an examination into 
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the methods pursued by the Board of Control, there ^ cao be 
no doubt but that all means appropriated have been econom- 
ically and intelligently expended. Of course it is well under- 
stood by all that technical education is necessarily much more 
expensive than general education, on account of the peculiar 
character of the work. The equipment, including buildings, 
laboratories, apparatus, machinery and collections in geology, 
is very costly. A comparison of the per capita cost at the 
Michigan Mining School, however, with the cost at other 
similar institutions, shows that the Michigan School is the 
cheapest. This cost will decrease as the number of students 
increases. The Faculty, as at present constituted, could 
undoubtedly handle a larger number of students than are 
now enrolled in the School (seventy-six), and yet the work of 
the various departments could not be satisfactorily performed 
with a less number of instructors. In fact, were it not for 
the union of the School and the Geological Survey, the 
Faculty would have to he increased; but this arrangement 
adds to the teaching force for a large part of the year, three 
skilled assistants, Drs. fjanc and Patton, and Prof. Seaman. 

This brings us to the consideration of the question of the 
union of the Mining School and the Geological Survey. We 
believe this arrangement to be mutually advantageous, and a 
direct saving to the State. It places at the head of the 
Survey, as State Geologist, the Director of the School, Dr. 
Wadsworth, who is eminently qualified both as to scholarship 
and executive ability, for the position he holds, and strengthens 
the Faculty of the School by adding to the teaching force the 
three capable members of the Survey, With the means at 
the command of the Geological Board, it would be impossible 
to retain the services of these men; but by dividing their time 
between the School and the Survey, and receiving a part of 
their salary from the School and part from the Survey, the 
State is enabled to retain them in its employ. It also furnishes 
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convenient headquarters for the Survey,and planes at the 
service of the School its valuable geological collections. At 
no other place in the State could this collection he so well 
preserved and made of snoh practical value. The wisdom of 
locating the School where it is is apparent to all who have 
ever visited this region. It is surrounded by some of the richest 
copper and iron mines in the world, and the student has the 
opportunity of making constant practical application of hie 
studies. Some means, however, should be adopted at once to 
reduce the expense of living to the students. We understand 
that it is very difficult for the students to find rooms and board 
without paying exorbitant prices therefor. If means could be 
devised for relieving this condition of things it would be well; 
in fact, it is almost imperative that something be done in this 
direction. There ought to be a room at the building, also, 
large enough for an assembly room. There are many occa- 
sions when it is quite important to bring the students together 
in a body. We believe, also, that the heating apparatus 
should be removed from the main building and placed in a 
building by itself. 

The Michigan Mining School, we may say in closing, has 
come to stay, because it has demonstrated its fitness to live. 
Whatever may have been its weakness in the past it is now 
doing valuable work, it is well equipped, lias an able Faculty, 
and a demand greater upon it than it can now supply. Wo 
see no reasowwhy it should not be a very valuable auxiliary 
in the future development of the mining resources of the 
State. 

Respectfully yours, 


(Signed) 


D. A. HAMMOND, ) 

PERKY F. POWERS, \ Committed 
8. S. WHITNEY, ) 
















